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Introduction 


All  new  tactical  vehicles  and  aircraft  are  required  to  be 
evaluated  for  potential  whole-body  vibration  (WBV)  health  hazards 
to  their  crewmembers.  This  requirement  is  contained  in  AR  40-10, 
"Health  hazard  assessment  program  in  support  of  the  Army  materiel 
acquisition  decision  process."  In  support  of  this  program,  the 
U.S.  Army  Aeromedical  Research  Laboratory  (USAARL)  was  requested 
by  the  U.S.  Army  Environmental  Hygiene  Agency  (USAEHA)  to  perform 
a  Health  Hazard  Assessment  (HHA)  on  the  M915A2  truck  tractor. 

The  M915A2  truck  tractor*  (hereafter  referred  to  as 
"M915A2")  is  a  14  ton,  6x4  commercially  designed  truck  tractor 
built  by  Freightliner  Corporation*  (Figure  1) .  It  is  powered  by 
a  Detroit  Diesel  DDE  engine*  which  develops  400  hp  at  2100  rpm. 
The  transmission  is  a  Detroit  Diesel  Allison  HT  740  CR  automatic* 
with  4  forward  gears  and  one  reverse  gear.  The  M915A2  is 
intended  for  use  with  the  M871  (22-ton)  and  M872  (34-ton)  flatbed 
semitrailers,  and  the  M1062  7500-gallon  fuel  tanker.  The  M915A2 
primarily  will  be  used  in  the  Communications  Zone  (COMMZ)  over 
primary  and  secondary  roads  and,  occasionally,  on  off-road 
terrain.  These  vehicle  configurations  are  considered  when 
designing  the  test  matrix  for  measuring  the  WBV  signatures. 

The  methods  for  measuring  and  analyzing  WBV  are  found  in  the 
International  Organization  for  Standardization’s  (ISO)  guideline 
entitled  "Guide  for  the  evaluation  of  human  exposure  to  whole- 
body  vibration  (ISO  2631)."  ISO  2631  is  reflected  in  MIL-STD- 
1472D,  "Human  engineering  design  criteria  for  military  systems, 
equipment  and  facilities."  The  relative  severity  of  the  pro¬ 
cessed  WBV  signatures  are  interpreted  using  the  Risk  Assessment 
Codes  (RAC)  found  in  AR  40-10.  These  publications  as  a  set 
define  the  criteria  used  in  evaluating  the  WBV  signatures  of  the 
M915A2. 

ISO  2631  identifies  three  criteria  for  the  evaluation  of 
human  exposure  to  WBV  which  can  be  described  in  terms  of 
intensity,  frequency,  direction,  and  duration.  These  criteria 
are  the  preservation  of  comfort,  the  preservation  of  working 
efficiency,  and  the  preservation  of  health  or  safety.  They  are 
known  formally  as  the  reduced  comfort  boundary  (RCB) ,  fatigue- 
decreased  proficiency  boundary  (FDPB) ,  and  the  exposure  limit 
(EL) ,  respectively. 


*  See  list  of  manufacturers. 
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Figure  1.  M915A2  truck  tractor. 


The  RACs,  as  described  in  AR  40-10,  Appendix  B,  require  the 
classification  of  a  health  hazard  according  to  its  severity  and 
probability.  Processing  vibration  signatures  using  ISO-2631 
results  in  measurements  of  vibration  severity,  but  does  not  yield 
a  measure  of  the  probability  of  occurrence.  RACs  are  obtained  by 
combining  vibration  severity  with  the  probability  that  the  test 
condition  will  occur  in  a  real  life  scenario.  For  vibration, 

RACs  would  be  determined  for  each  vibration  amplitude  at  each 
direction  and  frequency. 


Methods 


Whole-body  vibration  data  for  the  M915A2  was  collected  at 
Aberdeen  Proving  Ground  (APG) ,  Maryland,  by  the  U.S.  Army  Combat 
Systems  Test  Activity  (USACSTA)  in  coordination  with  the  Response 
and  Tolerance  Branch  of  USAARL.  A  test  matrix  was  developed  that 
represented  the  planned  operating  environment  of  the  M915A2  with 
respect  to  terrain  type,  load  configuration,  and  vehicle  speed 
(Table  1) . 


Table  1. 

Test  matrix  for  WBV  testing  of  the  N915A2. 


Terrain 

Vehicle 
speed(m.p.h. ) 

Paved 

surface 

Cross 

country 

Belgian 

block 

8 

X 

10 

X 

12 

X 

15 

X 

20 

X 

25 

X 

35 

X 

45 

X 

55 

X 

*  Each  configuration  shown  was  tested  for  the 
loaded,  unloaded,  and  bobtail  load  cases. 


Experimental  conditions 

The  M915A2  was  tested  under  three  terrain  conditions: 
primary,  cross-country,  and  Belgian  block.  The  primary  surface 
was  a  3-mile,  smooth,  level,  straight,  asphalt  test  track.  The 
cross-country  surface  was  a  rough  dirt  road  with  numerous 
potholes  and  uneven  ruts.  It  had  been  used  recently  for  the 
testing  of  track  vehicles.  The  Belgian  block  was  an  oval 
cobblestone  road  approximately  %-mile  long  with  an  irregular 
pattern  of  3 -inch  crests.  These  crests  were  spaced  such  that 
there  was  no  correlation  between  the  locations  of  the  crests  for 
the  right  and  left  wheel  track.  All  three  courses  are  part  of 
the  APG  test  track  facilities.  Characterizations  of  these 
surfaces  are  available  from  APG. 

The  M915A2  was  tested  under  three  load  conditions:  bobtail, 
unloaded,  and  loaded  configuration.  The  bobtail  configuration 
consisted  of  the  tractor  without  the  trailer  attached.  The 
unloaded  configuration  consisted  of  the  tractor  with  an  empty  22- 
ton  M871  low-bed  semitrailer  attached.  The  loaded  configuration 
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consisted  of  the  tractor  with  the  M871  trailer  attached  and  with 
a  load  of  44,000  lbs. 

The  M915A2  was  tested  using  vehicle  speeds  ranging  from  8  to 
55  m.p.h.  Specific  vehicle  speed  selection  depended  on  the  test 
terrain  and  mirrored  likely  employment  scenarios,  on  the  paved 
course,  the  M915A2  was  tested  at  three  speeds:  35,  45,  and  55 
m.p.h.  On  the  cross-country  course,  it  was  tested  at  8,  10,  and 
12  m.p.h.  And  on  the  Belgian  block  course  it  was  tested  at  three 
speeds:  15,  20,  and  25  m.p.h. 

The  test  matrix  consisted  of  combinations  of  terrain 
surface,  load  configuration,  and  vehicle  speed,  which  resulted  in 
a  total  of  27  vehicle  runs.  Seat  pad  accelerations  were 
collected  from  the  instrumented  driver  and  passenger  seat  for 
each  of  the  X-  (fore/aft),  Y-  (left/right),  and  Z-  (up/down) 
axes.  Combinations  of  vehicle  test  runs  with  vibration  axes 
yielded  162  distinct  data  trials. 

The  seats  in  the  M915A2  were  adjusted  so  the  distance  from 
the  floor  to  the  underside  of  the  seat  frame  was  11  inches.  This 
corresponds  to  a  seat  height  at  approximately  one-half  the 
possible  stroke.  The  driver  was  5’ 10”  tall  and  weighed  156  lbs. 
The  passenger  was  6 ’3”  tall  and  weighed  192  lbs. 


Instrumentation 

Seat  pad  accelerations  were  obtained  in  the  X-,  Y-,  and  Z- 
axes  for  both  the  driver  and  passenger  seats.  Three  Endevco 
model  2265C-25  accelerometers*,  in  a  triaxial  arrangement,  were 
attached  to  a  disk  placed  between  the  seat  pad  and  the  subjects' 
buttocks.  Each  of  the  accelerometers  were  connected  to  a  signal 
conditioner  which  provided  excitation,  amplification,  calibra¬ 
tion,  and  low-pass  filtering.  The  accelerometers  were  low-pass 
filtered  at  100  Hz  using  a  six-pole  Butterworth  filter.  A 
diagram  of  the  data  acquisition  system  is  included  as  Figure  2. 

Filtered  acceleration  signals  from  the  signal  conditioner 
were  connected  to  an  EMR  Model  372-03  pulse  code  modulation  (PCM) 
encoder*.  The  encoder  multiplexed  the  incoming  analog  signals 
which  then  were  sampled  at  416.67  Hz  per  channel.  The  incoming 
analog  signal  was  sampled  using  a  sample-and-hold  amplifier, 
digitized  using  a  10-bit  successive  approximation  analog-to- 
digital  converter,  and  then  converted  to  a  nonreturn-to-zero 
level  (NRZ-L)  code  for  transmission.  The  encoded  PCM  data  then 
was  input  to  a  Conic  model  CTL  510  transmitter*  for  transmission 
at  237  MHz  to  the  remote  data  handling  facility.  The  signal 
conditioner,  encoder,  and  transmitter  were  mounted  on  the  back  of 
the  M915A2  cab  during  the  entire  test. 


Figure  2.  Data  acquisition  system 


The  transmitted  NRZ-L  code  was  received  by  a  Scientific 
Atlanta  series  420S  receiver*  and  passed  into  a  Loral 
Instrumentation  ADS-100  system*.  The  input  buffer  and  PCM  bit 
synchronizer  modules  recovered  the  serial  pulse  train  from  the 
data  link  noise  and  disturbances.  The  pulse  was  recorded  on  a 
Honeywell  model  101  PCM  tape  recorder*  along  with  voice 
annotation  of  the  individual  test  runs  and  IRIG-B  time  code. 
Simultaneously,  the  PCM  pulse  train  was  passed  to  a  PCM  • 

decommutator  and  demultiplexed  into  16-bit  words. 

From  this  point,  the  pulse  train  was  sent  to  both  a  digital- 
to-analog  (D/A)  converter  and  a  parallel  input  module.  The  D/A  , 

converter  passed  the  pulse  train  through  a  filter,  external  to 
the  ADS-100  system,  for  real  time  display  and  fourier  analysis. 

The  parallel  input  module  was  used  to  input  digital  IRIG-B  time 
code  into  the  ADS-100.  The  pulse  train  passed  out  of  the  ADS-100 
system  from  the  input  module  to  the  host  computer — a  Hewlett 
Packard  model  21MX-E  series  minicomputer*.  The  data  were  stored 
temporarily  on  the  HP  system  disk  and  later  transferred  to 
digital  tape  to  provide  a  permanent  storage  medium.  The  ADS-100 
system  was  independent  of  the  host  control;  however,  software 
residing  on  thf/  minicomputer  controlled  the  hand  shaking  between 
the  ADS-100  and  the  HP21MX-E  during  data  acquisition. 


Analysis 

Triaxial  seat  pad  vibration  data  were  processed  using  the 
methods  prescribed  in  ISO  2631  for  broadband  signals  using  third- 
octave  analysis  with  weighting.  Digitized  acceleration  signals 
from  the  X-,  Y-,  and  Z-axes,  from  both  the  driver  and  passenger 
seat  pad  accelerometers,  were  read  into  a  Dolch  model  486  por¬ 
table  computer*.  A  USAARL-developed  automated  analysis  program 
was  used  to  produce  tabular  and  graphic  plots  of  the  acceleration 
data.  These  plots  (Appendix  B)  were  used  to  identify  vibration 
exposure  limits  which  occurred  under  projected  normal  daily 
operating  conditions. 

The  RACs  rec[uire  classification  of  the  health  hazard 
according  to  the  hazard  severity  and  probability.  Since  the  ISO 
2631  standard  does  not  use  RACs  directly,  the  severity  of  the 
hazard  may  be  estimated  reasonably  from  the  worst-case  exposure 
before  the  onset  of  ELs  (i.e.,  for  any  vibration  frequency  and 
direction) .  An  indicator  which  may  be  used  for  the  assessment 
of  hazard  severity  is  the  duration  of  safe  exposure  (DSE) .  The 
DSE  is  defined  as  the  length  of  time  a  person  can  be  exposed  to 
WBV  before  reaching  the  health  and  safety  exposure  limit  (HSEL) . 
Thus,  a  long  DSE  indicates  tolerable  WBV,  whereas  a  short  DSE 
indicates  severe  WBV.  In  order  to  translate  the  DSEs  to  hazard 
severity.  Table  2  was  used  to  define  the  category  (I-IV)  of 
exposure . 
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Tgtblg  2t 

Hazard  severity  classification. 


Attribute 

Category 

Duration  of  safe  exposure  (DSE) 
to  WBV 

Catastrophic 

I 

Less  than  5  minutes 

Critical 

II 

Between  5  and  30  minutes 

Marginal 

III 

Between  30  minutes  and  4  hours 

Negligible 

IV 

More  than  4  hours 

Hazard  severity  categories  are  defined  as  follows: 


Category  I  -  Catastrophic:  Hazard  may  cause  death  or 
total  loss  of  a  bodily  system. 

Category  II  -  Critical:  Hazard  may  cause  severe  bodily 

injury,  severe  occupational  illness,  or  major 
damage  to  a  bodily  system. 

Category  III  -  Marginal:  Hazard  may  cause  minor  bodily 

injury,  minor  occupational  illness,  or  minor 
damage  to  a  bodily  system. 


Category  IV  -  Negligible:  Hazard  would  cause  less  than 
minor  bodily  injury,  minor  occupational 
illness,  or  minor  bodily  system  damage. 


The  operational  environments  of  the  M915A2  determine  the 
likelihood  of  occurrence,  or  hazard  probability  level,  of 
exposure  to  WBV.  These  levels,  identified  as  levels  A  through  E 
in  AR  40-10,  with  their  corresponding  operating  conditions 
relevant  to  the  WBV  signatures  in  the  M915A2,  are  listed  in  Table 
^  3. 

Operating  the  M915A2  over  paved  surfaces  represents 
approximately  75  percent  of  the  total  mission,  therefore,  the 
^  probability  of  WBV  exposure  over  similar  courses  is  frequent  and 

may  be  assigned  hazard  probability  level  A.  The  operation  over 
cross-country  roads  is  assigned  a  Hazard  Probability  Level  B, 
which  represents  approximately  20  percent  of  its  mission  time. 
Operating  over  unimproved  secondary  roads,  represented  by  the 
Belgian  block,  is  within  the  N915A2  mission,  but  its  occurrence 
should  be  only  occasional,  prompting  the  assignment  of  hazard 
probability  level  C  to  this  course. 
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Table  3. 


Hazard  probability  classification. 


1  Attribute 

Level 

Road/ terrain  type,  operating  speed  | 

1  Frequent 

A 

Primary  roads,  40-65  m.p.h.  Cross¬ 
country,  8  m.p.h.  and  under 

Probable 

B 

Primary  roads,  20-40  m.p.h. 
Cross-country,  9-16  m.p.h. 

Occasional 

C 

Belgian  block,  5-15  m.p.h. 

Remote 

D 

Belgian  block,  above  15  m.p.h. 

Improbable 

E 

Conditions  unlikely  to  occur 

Hazard  severity  categories  and  levels  are  used  to  find 
the  RACs  for  each  test  condition.  Using  Table  4,  the  RACs  are 
found  at  the  intersection  of  the  category  and  level.  Overall  RAC 
for  the  vehicle  then  is  determined  by  weighting  the  individual 
test  RACs  according  to  the  percent  of  mission  time  the  run 
represented  and  then  averaging  and  rounding  to  a  final  RAC. 


Table  4. 

RAC  determination. 


Hazard 

probability  levels  | 

Hazard 

category 

A 

B 

c 

D 

E 

I 

1 

1 

1 

2 

3 

n 

1 

1 

2 

3 

4 

m 

2 

3 

3 

4 

5 

IV 

3 

5 

5 

5 

5 
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Results 


The  duration  of  exposure  (in  hours)  necessary  to  reach  the 
HSEL  was  calculated  for  all  54  data  sets.  Since  the  M915A2 
mission  requires  10  hours  of  operation  over  primary,  secondary, 
and  cross-country  terrain,  the  exposure  times  of  less  than  10 
hours  were  flagged  for  assessment  and  are  listed  in  Table  5. 

The  DSEs  for  passenger  and  driver  ranged  from  a  low  of  6.31 
hours  to  a  high  of  35.69  hours.  For  speeds  up  to  45  mph,  expo¬ 
sure  limits  for  the  primary  surface  indicate  that  WBV  exposures 
in  any  24-hour  period  be  limited  to  18  hours  for  the  loaded  con¬ 
figuration,  8.97  hours  for  the  bobtail  configuration  and  22  hours 
for  the  unloaded  configuration.  It  should  be  noted  here  that 
tests  on  the  primary  terrain  at  55  mph  resulted  in  a  considerable 
increase  in  vibration,  and  exposure  at  this  speed  should  be 
limited  to  6.31  hours.  Exposure  limits  for  the  cross-country 
terrain  indicate  WBV  exposure  be  limited  to  10.28,  8.56,  and 
17.19  hours  for  the  loaded,  bobtail,  and  unloaded  configurations, 
respectively,  for  speeds  ranging  from  8  to  12  mph.  Exposure 
limits  for  the  Belgian  block  surface  for  speeds  ranging  from  15 
to  25  mph  indicate  WBV  exposure  be  limited  to  17.09,  9.88,  and 
14.56  hours  for  the  loaded,  bobtail,  and  unloaded  configurations, 
respectively. 

The  frequencies  at  which  the  HSELs  were  reached  fell  in  the  range 
from  2.2  to  7.1  Hz  for  both  passenger  and  driver.  The  majority 
of  the  HSELs  occurred  at  frequency  levels  in  the  range  of  4.5  to 
7.1  Hz,  which  lies  in  the  WBV  resonance  frequency  range  (4  to  8 
Hz) . 

Because  the  DSEs  were  well  above  the  4-hour  mark  as  defined  in 
Table  2,  hazard  severity  was  determined  to  be  negligible  for  all 
the  data  sets  for  both  passenger  and  driver.  This  resulted  in 
RAC  categories  of  4  for  both  positions.  RAC  exposure  probability 
included  remote,  occasional,  probable,  and  frequent  for  the 
passenger  and  driver.  Overall  RACs  were  3  and  5  for  both 
positions.  The  single  RAC  for  the  M915A2  was  determined  by 
weighting  the  individual  RACs  according  to  their  percentage  of 
total  mission  time  and  then  averaging  and  rounding  to  a  final 
RAC.  The  overall  RAC  for  the  M915A2  truck  was  calculated  to  be 
4. 


Discussion 


For  the  worst  case 
levels  were  experienced 
026,  55  mph),  with  less 
course  (9.88  hours,  run 
course  (8.56  hours,  run 


on  each  test  course,  the  lowest  tolerance 
on  the  primary  surface  (6.31  hours,  run 
severe  WBV  occurring  on  the  Belgian  block 
008) ,  followed  by  the  cross-country 
010) .  However,  the  general  trend  of  the 
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Seat  HSEL  for  times  of  less  than  10  hours  with  respect  to  Z-axis,  vibration  frequency, 

vehicle  speed,  terrain  surface,  and  vehicle  load. 


exposure  limits  indicates  that  overall,  the  lowest  tolerance 
levels  were  experienced  on  the  cross-country  course  with  DSEs 
ranging  from  8.56  to  28.56  hours.  Next,  the  tolerances  for  the 
Belgian  block  course  ranged  from  9.88  to  35.69  hours.  Finally, 
the  highest  tolerance  levels  overall  were  experienced  on  the 
primary  course  with  DSEs  ranging  from  6.31  to  36.69  hours. 

The  WBV  experienced  by  the  vehicle  crewmen  differed  for  seating 
position.  The  passenger  position  data  typically  showed  a  lower 
exposure  limit  as  compared  to  the  driver  position  for  most  of  the 
data  trials.  This  situation  is  most  apparent  under  the  Belgian 
block  surface  where  vehicle  roll  occurred.  A  likely  reason  for 
this  result  is  that  the  passenger  does  not  have  hand  holds  which 
can  be  used  to  dampen  WBV.  By  grabbing  the  steering  wheel,  the 
driver  can  reduce  the  amount  of  upper  body  sway.  This  in  turn 
lowers  the  amount  of  induced  seat  motion  resulting  in  a  lower 
apparent  WBV  measurement  at  that  seating  position.  The  addition 
of  both  right  and  left  hand  holds  for  the  passenger 
would  reduce  the  amount  of  vibration  measured  at  that  position 
and  likely  would  improve  the  perceived  ride  quality. 


Conclusion 

Results  from  this  WBV  test  indicate  that  while  operating  the 
M915A2  in  its  intended  operational  environment,  both  driver  and 
passenger  were  exposed  to  an  overall  RAC  of  4.  It  is  recommended 
that  exposure  to  WBV  be  restricted  to  the  following: 


1.  Paved  surface,  up  to  45  mohi  Bobtail  configuration,  not  more 
than  9  continuous  hours  in  any  2 4 -hour  period. 

2.  Paved  surface,  up  to  45  mohi  Unloaded  configuration,  not 
more  than  22  continuous  hours  in  any  2 4 -hour  period. 

3.  Paved  surface,  up  to  45  mohi  Loaded  configuration,  not  more 
than  18  continuous  hours  in  any  24-hour  period. 

4.  Cross-country  terrain,  up  to  12  mohi  Bobtail  configuration, 
not  more  than  9  continuous  hours  in  any  24-hour  period. 

♦  5.  Cross-country  terrain,  up  to  12  moh;  Unloaded  trailer,  not 

more  than  17  continuous  hours  in  any  2 4 -hour  period. 

6.  Cross-country  terrain,  up  to  12  moh:  Loaded  trailer,  not 
more  than  10  continuous  hours  in  any  24-hour  period. 

7.  Belgian  block,  up  to  25  moh:  Bobtail  configuration,  not  more 
than  10  continuous  hour  in  any  24-hour  period. 
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8.  Belgian  block,  up  to  25  mph;  Unloaded  configuration,  not 
more  than  15  continuous  hours  in  any  24-hour  period. 

9.  Belgian  block,  up  to  25  mph:  Loaded  configuration,  not  more 
than  17  continuous  hours  in  any  24-hour  period. 


f 


»• 


4 
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ABPgndix  h- 


Manufacturer’s  list 


Conic/Loral  Data  Systems  I 

9020  Balboa  Avenue 
San  Diego,  CA  92123 

EMR/ Fairchild  Weston  Systems 

P.O.  Box  3041  * 

Sarasota,  FL  33578 

Freightliner  Corporation 
P.O.  Box  3849 
Portland,  OR  97208 

Honeywell 
Honeywell  Plaza 
Minneapolis,  MN  55408 

Hewlett-Packard  Company 
4700  Bayou  Boulevard 
Pensacola,  FL  32502 

Larson-Davis  Laboratories 
280  South  Main 
Pleasant  Grove,  UT  84062 

Loral  Instrumentation 
8401-T  Aero  Dr. 

San  Diego,  CA  92123 

Scientific  Atlanta 
1-T  Technology  Pky. 

P.O.  Box  105600 
Atlanta,  GA  30348 

TEAC  Corporation  of  America 
7733  Telegraph  Road 
Montebello,  CA  90640 

i 
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U8AARL  suaMry  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUM-Ol  Passenger 


21-SEP-93  15:29:37 


1: 

Vehicle: . 

M9i5a2  truck 

2: 

Date: . 

February  14«  1992 

3; 

Course: . 

Paved 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

35  nph 

6; 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1400 

0.1250 

3.600 

17.250 

39.183 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

4.48 

0.2000 

0.0893 

5.883 

25.967 

57.117 

7.12 

0.2700 

0.0758 

7.383 

31.433 

68.117 

1.83 

0.0700 

0.0700 

8.233 

34.500 

74.250 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.8800 

0.1966 

1.750 

9.650 

23.050 

4.48 

0.3400 

0.1518 

2.667 

13.500 

31.367 

3.46 

0.1400 

0.0809 

6.750 

29.183 

63.500 

7.12 

0.2800 

0.0787 

7.017 

30.183 

65.500 

2.85 

0.0900 

0.0632 

9.450 

38.867 

82.867 

2 :  Vertical 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.2300 

0.2300 

2.350 

12.217 

28.550 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

8.95 

0.2500 

0.2235 

2.467 

12.683 

29.550 

2.24 

0.1700 

0.1272 

5.733 

25.433 

56.000 

2.85 

0.1500 

0.1266 

5.783 

25.550 

56.250 

*  International  Standards  Organization  ISO  2631:  Comfort  ...  Reduced  coarfort  boundary 

Fatigue  ...  Fatigue-decreaaed  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 


a 
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IGB:  laiMni  baaduy 

MtlS:  VftaliM  tJd4.  •omhniim  imMj 

Exposure:  lOh  Om 


X:  U^M 
Zi  filial 


RUN-^1 
February  14, 1992 


Passenger  seat 

M915a2  truck 


(Hz) 

RMS/FDPB 

1  ■  ■ 

X 

OJD/ 0.191 

1.02 

Y 

<MM/0.191 

z 

OX)/ 0.531 

1.42 

X 

0JI5/0.191 

Y 

OiD/0.191 

z 

0XM/0.4S0 

1.S3 

X 

OJin/0.191 

Y 

O.OQ/0.191 

Z 

Oin/ 0.396 

2.24 

X 

0.14/0.214 

Y 

0.06/0.214 

Z 

0.17 /0J5t 

Xw  s'- 

2.85 

X 

0.14/0.273 

Y 

0il9/ 0.273 

z 

0.15 /0J17 

3.46 

X 

0.11  /0.331 

Y 

0.14 /0J31 

Z 

0.92 /o.2n 

V  ^ 

4.48 

X 

0.20/0.4^9 

Y 

0J4/ 0.429 

""x-JSiS 

z 

0.23/0.360 

5.70 

X 

0.06 /0J45 

Y 

0i>9/0.545 

z 

Oj06/0.366 

7.12 

X 

0J7/0.6it 

Y 

03/ 0.611 

z 

03/0.36i 

\  \ 

8.95 

X 

03/0.656 

Y 

OJi/ 0.656 

S 

z 

0.25/0.300 

V  *“  <iv** 

X 

0.12/1.090 

11J9 

Y 

03/1.090 

Z 

03/0.361 

'*v'‘  V 

14.24 

X 

0.12 /I. M3 

Y 

0.11  /IJ63 

z 

0.09/0.477 

17.90 

X 

OJD/ 1.713 

Y 

0X1/1.713 

Z 

Oi)6/OJ99 

22.58 

X 

0.11  /2.161 

Y 

0.12/2.161 

Z 

OM/0.756 

X 

0X2/2.725 

28.48 

Y 

0.11 /Z725 

Z 

005/0.954 

36.01 

X 

OJi/ 3.446 

Y 

009/3.446 

z 

005/1.206 

X 

0.I9/4J23 

45.17 

Y 

0O4/4J23 

z 

004/1.513 

56.97 

X 

0J4/ 5.451 

Y 

0.16/5.451 

z 

006/1.901 

X 

0.10  /  6.672 

71.82 

Y 

005/6.672 

z 

006/Z40S 

\  *■  \'>Vv  '  \  I 

•*  S  V'N  >X'.i 


RMS/FDPBmio 


0  (deciBeU)  10 


Course :  Paved 

Speed:  35  nph 

Note:  Bobtail  (no  trailer) 
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U8AARL  suamary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  15:29:38 


RUN-Oi  Driver 


19 

Vehicle: . 

M9lSa2  truck 

Date : . 

February  14/  1992 

■a 

Course : . 

Paved 

IS 

Position: . . . . 

. .  Driver 

5; 

Speed: . 

35  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.1700 

0.0759 

7.367 

31.433 

68.117 

7.12 

0.2000 

0.0562 

11.017 

44.367 

93.750 

8.95 

0.1900 

0.0425 

15.800 

60.500 

125.000 

2.24 

0.0400 

0.0357 

19.550 

72.867 

149.000 

2.85 

0.0500 

0.0351 

20.000 

74.250 

151.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.5400 

0.1207 

3.800 

18.017 

40.800 

4.48 

0.2200 

0.0982 

5.133 

23.183 

51.367 

3.46 

0.0900 

0.0520 

12.183 

48.367 

101.500 

7.12 

0.1800 

0.0506 

12.650 

49.867 

104.500 

2.85 

0.0600 

0.0421 

15.933 

61.000 

126.250 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3400 

0.3400 

1.217 

7.250 

17.833 

8.95 

0.3200 

0.2860 

1.650 

9.167 

22.050 

4.48 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.24 

0.1700 

0.1272 

5.733 

25.433 

56.000 

2.85 

0.1500 

0.1266 

5.783 

25.550 

56.250 

*  Intamational  Standards  Organization  ISO  2631:  Coisfort  ...  Raduced  coarfort  boundary 

Fatigua  ...  Fatigue-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liaiit 
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BO:  Biiiiwi  niirfii  n  baafa/y 
UK:  VBHw  IU4.S.  lOMbwHai  (mJOt 

Exposive:  lOh  Om 


X;  La«M 
Z:  VMal 


RUN-01 

February  14, 1992 


Driver  seat 
M91Sa2  truck 


X  04)1/ 0.191 

Y  04C/0.I91 
Z  0jQ3/ 0.531 

X  0A/0.t91 

Y  Ml  /0.I9I 
Z  Oitf/0.450 

X  0JQ3/0.I9I 

Y  0i»/0.19l 
Z  04)7/0.396 

X  0.04/0.214 

Y  0.04/0.214 
Z  0.17 /QJ5i 

X  0415/0.273 

Y  04)6/0.273 
Z  0.15/0JI7 

X  0.06/0.331 

Y  0.09/0.331 
Z  0.l2/0.2tt 

X  0.17/0.429 

Y  0.22/0.429 
Z  0.21/0.260 

X  04M/0.545 

Y  0.05/0.545 
Z  0.05/0.260 

X  0.20/0.601 

Y  0.10/0.681 
Z  0.54/0.260 

X  0.19/0.856 

Y  OJ4/OJ56 
Z  OJ2/OJOO 

X  0.06/1.090 

Y  0.17/1.090 
Z  0.08/0.381 


%*•*•>.  S  V.L 


5  -XSC*'  C-  Vi?:# 


ii’i’XvxX  v<  s  s  "^Ss' 


ss 

mwx-r 


X  0.00/ I J63 

14.24  Y  0.00/ 1 J63 

Z  0.09  /  0.477 

X  0.13/1.713 

17.90  r  0.14/ 1.713 

Z  0.08/0.399 

_  X  0.II/2.I6I 

22.58  Y  0.12 /ZI6I 

Z  0.07/0.738 
X  0.17/2.733 

28.48  Y  0.09/Z723 

Z  0j03/0.934 
X  OJI/ 3.448 

36.01  Y  OM/3.448 

Z  0.03/1.308 
X  0.13 /4J22 

45.17  Y  03)4/4J23 

Z  02)4/ I JI3 

X  0.13/3.431 
56.97  Y  03)8/3.431 

Z  03)3/1.908 

X  OMItXn 
71.82  Y  004/8X72 

Z  004/2.403 


3I-SEM9  I3d9d8 


RMS/FDPB  ratio 


0  (deciBeb)  10 


Course:  Paved 

Speed:  35  mph 

Note:  Bobtail  (no  trailer) 
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USJUUtL  susMry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  15:29:38 


1; 

Vehicle: . 

M9l5a2  truclc 

2: 

Date : . 

February  14,  1992 

3: 

Course : . 

Paved 

4 : 

Position: . . . . 

Passenger 

5; 

Speed: . 

55  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3800 

0.1696 

2.233 

11.717 

27.500 

2.24 

0.1800 

0.1607 

2.433 

12.550 

29.300 

5.70 

0.3600 

0.1263 

3.550 

17.050 

38.750 

7.12 

0.4200 

0.1180 

3.933 

18.550 

41.867 

2.85 

0.1500 

0.1053 

4.650 

21.300 

47.617 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.5500 

0.1545 

2.600 

13.217 

30.683 

8.95 

0.5100 

0.1140 

4.133 

19.333 

43.500 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

1.42 

0.0600 

0.0600 

10.117 

41.183 

87.500 

1.02 

0.0600 

0.0600 

10.117 

41.183 

87.500 

2 :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.3000 

0.3000 

1.517 

8.600 

20.800 

7.12 

0.2900 

0.2900 

1.617 

9.000 

21.683 

4.48 

0.2700 

0.2700 

1.817 

9.900 

23.617 

8.95 

0.2300 

0.2056 

2.817 

14.083 

32.550 

2.85 

0.2300 

0.1941 

3.067 

15.150 

34.800 

*  International  Standards  Organization  ISO  2631:  Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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HHL:  IlMkkMlMtoynpoMCliBk 


RMI:  Vfcniw  ».M.S.  ■whiMig*  (mh2l 

Exposure:  lOh  Om 


X; 

Zi  ^nial 


RUN-03 

February  14, 1992 


Fassmcer  seat 

M915a2  truck 


56.97 


X  0.04/0.191 

Y  OiW/ 0.191 
Z  OiM/0.531 

X  006/0.191 

Y  006/0.191 
Z  0OI/0.4S0 

X  009/0.191 

Y  006/0.191 
Z  0.10/0.396 

X  0.11/0.214 

Y  006/0.214 
Z  0.23 /0J5t 

X  0.13/0.273 

Y  006/0.273 
Z  0.23 /0J17 

X  0.11 /0J3I 

Y  0.08/0.331 
Z  0.12/0.288 

X  0.38/0.429 

Y  008/0.429 
Z  0.27/0.268 

X  0.36/0.545 

Y  0.16/0.543 
Z  OJO/ 0.268 

X  0.42/0.681 

Y  0J5/ 0.681 
Z  0.29/0.268 

X  0.41  /  0.836 

Y  OJl/0.856 
Z  0.23 /OJOO 

X  0.16/1.090 

Y  0.24/1090 
Z  0.II/0.38I 

X  0.18/ 1 J63 

Y  0.17/1J63 
Z  0.13/0.477 

X  0.18/1.713 

Y  0.13/1.713 
Z  O.O9/0J99 

X  0.16/2.161 

Y  0.13 /Z16t 
Z  007/0.736 

X  0J8/Z72S 

Y  0.43 /Z72S 
Z  006/0.954 

X  001/3.446 

Y  0.12/3.446 
Z  005/1J06 

X  0.48/ 4  J22 

Y  007/4.322 
Z  003/1.513 

X  0.28/5.431 

Y  0.11/5.451 
Z  0O5/I.9Q8 

X  0.12/6.872 

Y  0.12/6.872 
Z  006/Z405 


O'.'*.'*  Hs 

S'*  >^*.<00  '‘i< 


?  V.5'  s  V  0.^<.s. 


5  sS.<.  5ss> 


iJ  s*<>*^>.XsXs?Oj*\'«Sn«.s  >s  '  I 

sms?-"  ^  .sx-x  ^  XX 


•Xvi;  ssss-N^V-iX. 


21-SEM3  15:29:38 


RMS/FDPB  niio 


0  (deciBelt)  10 


Course:  Paved 

Speed:  55  nph 

Note:  Bobtail  (no  trailer) 
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USJUUUt  suaaary  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUlf-03  Driver 


21-SEP-93  15:29:36 


1: 

Vehicle: . 

M9i5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

55  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2100 

0.0937 

5.483 

24.500 

54.117 

5.70 

0.1800 

0.0632 

9.450 

38.867 

82.867 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

7.12 

0.1900 

0.0534 

11.800 

47.000 

98.867 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3200 

0.0899 

5.833 

25.750 

56.617 

8.95 

0.3100 

0.0693 

8.350 

34.933 

75.117 

5.70 

0.1100 

0.0386 

17.767 

67.000 

137.750 

4.48 

0.0800 

0.0357 

19.550 

72.867 

149.000 

2.24 

0.0400 

0.0357 

19.550 

72.867 

149.000 

2 :  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3300 

0.3300 

1.283 

7.550 

18.500 

8.95 

0.3000 

0.2682 

1.833 

10.000 

23.800 

5.70 

0.2000 

0.2000 

2.933 

14.583 

33.617 

2.24 

0.2500 

0.1871 

3.250 

15.867 

36.300 

2.85 

0.2100 

0.1773 

3.533 

17.000 

38.617 

*  Intematfoiwl  Standards  Organization  ISO  2631:  Coafort  ...  Ileducad  comfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Neatth  ...  Health  and  safety  exposure  limit 
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k  ILM^.  teuhntim 


X:  lingua 
Z:  VMkal 


RUN-03 

February  14, 1992 


Driver  seat 

M915a2  truck 


Exposure:  lOh  Om 


X  0.02/0.191 

1.02  Y  OiD/ 0.191 

Z  OiM/OJSt 

X  0413/0.191 
1.42  Y  0413/0.191 

Z  04n/0.4» 

X  04)4/0.191 

1.83  Y  0413/0.191 

Z  0.10/0.396 

^  X  0417 /0.2U 

2.24  Y  0.04/0.214 

Z  0.2S/0.3St 

X  04n/0.273 
2.85  Y  04)4/0.273 

Z  0.21 /0J17 

^  ^  X  04)7/0331 

3.40  Y  04)4/0.331 

Z  0.10/0.2tS 

X  031/0.429 

4.48  Y  0.06/0.429 

Z  0.15/0.266 

X  0.16/0.545 
5.70  Y  0.11/ 0.545 

Z  0.30  /  0.266 

X  0.19/0.661 

7.12  Y  032/0.681 

Z  033/0.268 
^  X  0.16/0.656 

8.95  Y  031/0.656 

Z  030/0.300 
X  0.06/1.090 

11.39  Y  0.17/1.090 

Z  0.12/0.361 
X  0.15/1.363 

14.24  Y  0.10/1363 

Z  0.13/0.477 
X  0.15/1.713 

17.90  Y  0.10/ 1.713 

z  oxnio.m 

....  ««  *  0.M/ 2.161 

22.58  Y  O.II/2.I6I 

Z  03)6/0.736 
X  0.20/2.723 

28.48  Y  0.19/2.723 

Z  0.07/0.934 
.  X  0J3/3.446 

38.01  Y  04)9/3.446 

Z  a03/IJ06 

X  0.19/ 4  J22 
45.17  Y  0.03/4.-22 

Z  04M/t.3i; 

X  0.11/5.451 
56.97  Y  0.06/5.451 

Z  04)4/}.9D6 
X  0.13/6.672 

71.82  Y  0.06  /  6.672 

Z  0.05/2.405 


21•SE^93  153936 


sss^\v>S.  s  s  f 


RMS/FDPB  ntk) 


0  (deciBeli)  10 


Course :  Paved 

Speed:  55  inph 

Note:  Bobtail  (no  trailer) 
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USJyJlL  suuuiry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  15:29:38 


RnN-04  Passenger 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course : . 

Paved 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

45  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.8100 

0.2842 

0.867 

5.833 

14.650 

2.24 

0.1700 

0.1518 

2.667 

13.500 

31.367 

4.48 

0.2800 

0.1250 

3.600 

17.250 

39.183 

7.12 

0.3500 

0.0983 

5.133 

23.117 

51.367 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.5600 

0.1251 

3.600 

17.250 

39.117 

5.70 

0.2800 

0.0982 

5.133 

23.183 

51.367 

3.46 

0.1100 

0.0636 

9.367 

38.550 

82.250 

7.12 

0.2100 

0.0590 

10.333 

42.000 

89.000 

11.39 

0.3200 

0.0562 

11.017 

44.367 

93.750 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.5800 

0.5800 

0.367 

3.350 

8.967 

7.12 

0.2500 

0.2500 

2.067 

10.967 

25.867 

8.95 

0.2700 

0.2413 

2.183 

11.467 

27.000 

2.85 

0.1900 

0.1604 

4.100 

19.217 

43.250 

4.48 

0.1600 

0.1600 

4.117 

19.267 

43.367 

*  International  Standards  Organization  ISO  2831:  Ccarfort  ...  Reduced  coMfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  Unit 
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Hiilft  «ri  Mftiy  aqoM  lUl 


BUS:  V»i»Hm  ictriwli  f%a 

Exposure:  lOh  Om 


X:  LowMI 
Z:  WMkil 


RUN-04 

February  14, 1992 


Passenger  seat 

M915a2  truck 


X  OiM/ 0.191 

Y  0i)3/ 0.191 
Z  0i»/0.531 

X  0.0S/ 0.191 

Y  OXM/0.191 
Z  (M)6/0.4» 

X  0X9/0.191 

Y  0X3/0.191 
Z  0X9/0.396 

X  0.17/0.214 

Y  0.04/0.214 
Z  0.21  /035S 

X  0.14/0.273 

Y  0X7/0.273 
Z  0.19/0.317 

X  0.13/0.331 

Y  0.11/0.331 
Z  0X0/0.281 

X  0.28/0.429 

Y  0.10/0.429 
Z  0.16/0.268 

X  0X1/0.543 

Y  0.28/0.343 
Z  0.38/0.268 

X  0J3/ 0.681 

Y  0.21/0.681 
Z  0.23/0.268 

X  0.40/0,856 

Y  0.36/0.836 
Z  0X7/0.300 

X  0.28/1.090 

Y  0X2/1.090 
Z  0.12/0.381 

X  0.16/1.363 

Y  0.13/1X63 
Z  0.11/0.477 

X  O.I9/I.7I3 

Y  0.16/ 1.713 
Z  0.10/0.399 

X  0X2/2.161 

Y  0X7/2.161 
Z  0X8/0.736 

X  0X4/2.723 

Y  0.17/2.725 
Z  0X6/0.934 

X  0X2/3.446 

Y  0.13/3.446 
Z  0X3/1X06 

X  0X2/4X22 

Y  0X6/4X22 
Z  0X3/1X13 

X  0.15/3.431 

Y  0X6/5.451 
Z  0X5/1.908 

X  0.11/6.872 

Y  0.07/6.872 
Z  0X6/2.405 


M 

'  Ml 

vs  ..  ssVig 

.  msmk 


A  f^f  f  •'f.  sSss 

/  cc.<  -  '.xc 

s  s  ■v.'S  s  S^'  >s''  ‘'N's> 

s'\  s.s5  s^?CsXs5Ci‘=is''' 


^s  0\s 

'  ••  ••  '  s"5A\<.<.i^-s*%%ss 


S*s  ^s  \y\\  's'" 


21-SEM  15X9X8 


RMS/FDPB  ratio 


0  (deciBeU)  10 


Course :  Paved 

Speed:  45  mph 

Note:  Bobtail  (no  trailer) 
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U8AARL  suMUiry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUM-04  Driver 


21-SEP-93  15:29:38 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14 «  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

45  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.4000 

0.1404 

3.017 

14.933 

34.367 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

7.12 

0.2000 

0.0562 

11.017 

44.367 

93.750 

4.48 

0.1200 

0.0536 

11.717 

46.750 

98.500 

3.46 

0.0900 

0.0520 

12.183 

48.367 

101.500 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.4000 

0.0894 

5.867 

25.933 

57.000 

5.70 

0.1800 

0.0632 

9.450 

38.867 

82.867 

11.39 

0.2300 

0.0404 

16.800 

63.867 

131.750 

7.12 

0.1400 

0.0393 

17.367 

65.750 

135.250 

2.85 

0.0500 

0.0351 

20.000 

74.250 

151.750 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.3900 

0.3900 

0.900 

6.000 

15.017 

7.12 

0.3000 

0.3000 

1.517 

8.600 

20.800 

8.95 

0.3000 

0.2682 

1.833 

10.000 

23.800 

2.85 

0.1800 

0.1519 

4.433 

20.550 

46.000 

2.24 

0.2000 

0.1497 

4.533 

20.933 

46.750 

*  International  Standards  Organization  ISO  2631:  Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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■O:  —frm  IwwiMy 

MM:  V»MiaB.M.S.wailMMka(MU) 

Exposure:  lOh  Om 


X: 

Z:  VmM 


RUN-04 

February  14, 1992 


Driver  seat 

M915a2  truck 


X  0.02/0.191 

Y  0.03/0.191 
Z  0.04 /0J31 

X  0.03/0.191 

Y  0.02/0.191 
Z  OJ)6/0.4SO 

X  0.04/0.191 

Y  040/0.191 
Z  04»/0J9« 

X  0.07/0.214 

Y  0.03/0.214 
Z  0.20 /OJSI 

X  0.07/0.273 

Y  0.05/0.373 
Z  0.18 /0J17 

X  04)9/0.331 

Y  0.06/0.331 
Z  0.07/0.288 

X  0.12/0.429 

Y  0.06/0.429 
Z  0.10/0.268 

X  0.40/0.545 

Y  0.18/0.545 
Z  0.39/0.268 

X  0.20/0.681 

Y  0.14/0.681 
Z  0.30/0.268 

X  0.31/0.856 

Y  0.40/0.856 
Z  OJO/ 0.300 

X  0.12/1.090 

Y  0.23/1.090 
Z  0.15/0.381 

X  0.13/1.363 

Y  0.08/ 1 J63 
Z  0.10/0.477 

X  0.16/1.713 

Y  0.10/1.713 
Z  04)9/0.599 

X  0.31/3.161 

Y  0.19/2.I6I 
Z  0.09/0.756 


^  ‘‘■Asvii.  '■ 

N5x<^n>VV.<.<=5^5.5$.s  \> 

sCss\s'«''X 


28.48 


X  0.20  /  2.725 

Y  0.12/2.725 
Z  0.06/0.954 

X  0.30/3.446 

Y  0.15/3.446 
Z  0.05/1.206 

X  0.15/ 4.323 

Y  0.04  /  4.323 
Z  0.04/1.513 

X  0.10/5.451 

Y  0415  /  5.451 
Z  04)4/1.908 

X  0.08/6.873 

Y  0.05/6.872 
Z  04)5/2.405 


2t-SEr-«3  15:3»*J8 


RMS/FDPB  ntk) 


0  (deciBels)  10 


Course:  Paved 

Speed:  45  mph 

Note:  Bobtail  (no  trailer) 


29 


Q8JARL  sunary  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  1S:29:39 


RUM-OS  Passenger 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

15  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hjurs) 

(hours) 

(hours) 

4.48 

0.8100 

0.3616 

0.517 

4.117 

10.750 

2.24 

0.1600 

0.1429 

2.933 

14.583 

33.617 

5.70 

0.3800 

0.1333 

3.267 

15.933 

36.433 

1.83 

0.1200 

0.1200 

3.833 

18.150 

41.050 

7.12 

0.4100 

0.1152 

4.067 

19.083 

43.000 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.5800 

0.1629 

2.383 

12.333 

28.867 

8.95 

0.7000 

0.1564 

2.550 

13.000 

30.250 

3.46 

0.2400 

0.1387 

3.067 

15.150 

34.800 

4.48 

0.3100 

0.1384 

3.083 

15.183 

34.867 

1.83 

0.1200 

0.1200 

3.833 

18.150 

41.050 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.4600 

0.4600 

0.633 

4.733 

12 . 183 

5.70 

0.2200 

0.2200 

2.533 

12.933 

30.117 

7.12 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.24 

0.2800 

0.2095 

2.733 

13.750 

31.867 

2.85 

0.2100 

0.1773 

3.533 

17.000 

38.617 

*  International  Standards  Organization  ISO  2631:  Confort  ...  Raducad  coarfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  aafety  exposure  liaiit 
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I — I — I — I — I — I — I — I — I — I — I — I  I — I — I — I — f — I — I — I — I — I — I — I — I — I — I — I — I  I  T — I — I — I — I — I — I — I — I — I — I 

-20  -10  0  (deciBeb)  10  20 

Course:  Secondary  a 

Speed:  15  mph 

Note:  Bobtail  (no  trailer) 


USUAL  suMuiry  of  analysis 

par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  1S:29:99 


RUM-05  Driver 


1: 

Vehicle: . 

M9lSa2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

15  nph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.4400 

0.1964 

1.767 

9.650 

23.117 

5.70 

0.2000 

0.0702 

8.200 

34.433 

74.117 

7.12 

0.2200 

0.0618 

9.717 

39.800 

84.750 

3.46 

0.1000 

0.0578 

10.617 

42.933 

91.000 

2.24 

0.0600 

0.0536 

11.717 

46.750 

98.500 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3000 

0.1339 

3.250 

15.833 

36.250 

8.95 

0.4300 

0.0961 

5.300 

23.800 

52.617 

7.12 

0.3300 

0.0927 

5.583 

24.833 

54.750 

1.83 

0.0800 

0.0800 

6.850 

29.550 

64.367 

3.46 

0.1300 

0.0751 

7.467 

31.800 

68.867 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3700 

0.3700 

1.050 

6.450 

16.050 

7.12 

0.2200 

0.2200 

2.533 

12.933 

30.117 

5.70 

0.2000 

0.2000 

2.933 

14.583 

33.617 

2.24 

0.2400 

0.1796 

3.467 

16.717 

38.050 

8.95 

0.1700 

0.1520 

4.433 

20.550 

46.000 

*  International  Standards  Organization  ISO  2631:  Coaifort  ...  Raducad  coarfort  bowidary 

Fatigue  ...  Fatigua-dacraasad  proficiancy  boundary 
Health  ...  Health  and  safety  expoaura  Halt 
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(deciBeb) 


Course :  Secondary  a 

Speed:  15  mph 

Note:  Bobtail  (no  trailer) 
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USJUUlL  suamary  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUll-06  Passenger 

21-SEP-95  15:29:59 


19 

Vehicle: . . . 

.  .  M915a2  truck 

Date: . 

. . .  February  14,  1992 

Course: .... 

. . .  Secondary  a 

Position: . . 

. . .  Passenger 

Speed: . 

...  20  nph 

Note: . 

. . .  Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2900 

0.2589 

1.083 

6.633 

16.467 

4.48 

0.4600 

0.2054 

1.633 

9.117 

21.900 

5.70 

0.4800 

0.1684 

2.267 

11.833 

27.750 

2.85 

0.2200 

0.1544 

2.600 

13.217 

30.750 

7.12 

0.4400 

0.1236 

3.667 

17.500 

39.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.7400 

0.2079 

1.600 

8.967 

21.583 

2.24 

0.2200 

0.1964 

1.767 

9.650 

23.117 

8.95 

0.8600 

0.1922 

1.817 

9.933 

23.717 

5.70 

0.4200 

0.1474 

2.800 

14.017 

32.433 

2.85 

0.1700 

0.1193 

3,867 

18.300 

41.367 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.2500 

0.2500 

2.067 

10.967 

25.867 

2.24 

0.2900 

0.2170 

2.583 

13.150 

30.617 

4.48 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.85 

0.2400 

0.2026 

2.883 

14.367 

33.117 

5.70 

0.1900 

0.1900 

3.183 

15.583 

35.683 

*  International  Standards  Organization  ISO  2631: 

Coarfort  ...  Reduced  coarfort  boundary 

Fatigut  ...  Fatlgua'decraaaed  proficfancy  bomlary 
Health  ...  Health  and  aafaty  axpoaura  Halt 
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USJUJtL  sumawry  of  analysis  '  . . 

par  ISO-2631*  guideline  on  RDll-06  Driver 

whole-body  vibration  (WBV)  ■  . 

21-SEP-93  15:29:39 


l: 

Vehicle: . 

M9lSa2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

20  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  linits* 


Z:  Longitudinal  Comfort  Fatigue  Health 


(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2700 

0.1205 

3.800 

18.050 

40.867 

5.70 

0.2400 

0.0842 

6.383 

27.800 

60.867 

7.12 

0.2700 

0.0758 

7.383 

31.433 

68.117 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1500 

0.1339 

3.250 

15.833 

36.250 

7.12 

0.4400 

0.1236 

3.667 

17.500 

39.750 

8.95 

0.5200 

0.1162 

4.017 

18.867 

42.617 

5.70 

0.2800 

0.0982 

5.133 

23.183 

51.367 

2.85 

0.1100 

0.0772 

7.200 

30.800 

66.867 

2:  Vertical  Comfort  Fatigue  Health 


(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.2800 

0.2800 

1.700 

9.433 

22.617 

5.70 

0.2400 

0.2400 

2.200 

11.550 

27.183 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.24 

0.2900 

0.2170 

2.583 

13.150 

30.617 

2.85 

0.2400 

0.2026 

2.883 

14.367 

33.117 

*  International  Standards  Organization  ISO  2631:  Coarfort  ...  Reducad  coarfort  boundary 

Fatigue  ...  Fatigue-decraaaad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liaiit 
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Rini-07  FaBSMig«r 


U8IUUKL  suBMry  of  analysia 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


l: 

Vehicle: . 

M915a2  tmiok 

2: 

Date : .  . 

February  14,  1992 

3: 

Course : . 

Secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

25  nph 

6: 

Note : . 

Bobtail  (no  trailer) 

21 -SEP-93  15:29:39 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2600 

0.2321 

1.317 

7.717 

18.867 

4.48 

0.5000 

0.2232 

1.417 

8.133 

19.800 

1.83 

0.1700 

0.1700 

2.233 

11.683 

27.433 

7.12 

0.5900 

0.1657 

2.317 

12.083 

28.250 

2.85 

0.2100 

0.1474 

2.800 

14.017 

32.433 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

1.3000 

0.3652 

0.517 

4.050 

10.617 

8.95 

1.3100 

0.2927 

0.817 

5.583 

14.117 

2.24 

0.2200 

0.1964 

1.767 

9.650 

23.117 

2.85 

0.2300 

0.1614 

2.417 

12.500 

29.183 

5.70 

0.4400 

0.1544 

2.600 

13.217 

30.750 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3100 

0.3100 

1.433 

8.217 

20.000 

8.95 

0.2900 

0.2592 

1.933 

10.433 

24.800 

2.85 

0.3000 

0.2532 

2.017 

10.767 

25.500 

4.48 

0.2200 

0.2200 

2.533 

12.933 

30.117 

3.46 

0.2200 

0.2046 

2.833 

14.183 

32.750 

*  International  Standards  Organization  ISO  2631:  Coarfort  ...  Raducod  confort  boundary 

Fatigue  ...  Fatigua-decraasad  proficlancy  bowdary 
Health  ...  Health  and  safety  exposure  Unit 
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X 

o.n 

1.02 

Y 

0.14 

z 

0X17. 

1.42 

X 

0.12 

Y 

0.11 

z 

0.10. 

1.83 

X 

0.17 

Y 

0.14 

z 

0.14  i 

2.24 

X 

0.26 

Y 

0.22 

z 

0.2S. 

2.85 

X 

0.21 

Y 

0.23 

z 

OJOi 

3.46 

X 

0.13 

Y 

0.21 

z 

0.22  < 

4.48 

X 

OJO 

Y 

OJO 

z 

0.22. 

5.70 

X 

0J2 

Y 

0.44 

z 

0.16. 

7.12 

X 

0.50 

Y 

IJO 

z 

OJl. 

8.95 

X 

0.40 

Y 

1.31 

z 

0.20. 

11.39 

X 

03\, 

Y 

0J3 

z 

0.13  < 

14.24 

X 

0.23 

Y 

0.17 

z 

04)0 

17.90 

X 

0.27 

Y 

0.21 

z 

04». 

22.58 

X 

OJO 

Y 

OJO 

z 

04)7, 

28.48 

X 

0J6 

Y 

0.17 

z 

0J6, 

36.01 

X 

0.40 

Y 

0.10 

z 

04IS. 

45.17 

X 

0.41 

Y 

04)0 

z 

04)6. 

56.97 

X 

OJO 

Y 

0.15, 

z 

0.10. 

X 

0.13, 

71.82 

Y 

04)7, 

z 

OJO. 

RUN-07 

February  14, 19f2 


Ffttsenter  seat 

M91Sa2  truck 


U8IU^  siunury  of  analysis  . . .  '  ■ 

par  ISO-2631*  guideline  on  ROll-O?  Driver 

whole-body  vibration  (WBV)  — 

21-SCP-93  15:29:40 


1: 

Vehicle: . . . 

. . . .  M91Sa2  truck 

2: 

Date: . 

_  February  14,  1992 

3: 

Course: . . . . 

. . . .  Secondary  a 

4: 

Position: . . 

. . . .  Driver 

5: 

Speed: . 

. . . .  25  mph 

6: 

Note: . 

. . . .  Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  HBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


X:  Longitudinal  Comfort  Fatigue  Health 


(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3000 

0.1339 

3.250 

15.833 

36.250 

7.12 

0.3900 

0.1096 

4.383 

20.300 

45.500 

2.24 

0.0900 

0.0804 

6.817 

29.433 

64.000 

5.70 

0.2200 

0.0772 

7.200 

30.800 

66.867 

2.85 

0.0800 

0.0561 

11.050 

44.367 

93.750 

Y:  Transverse  Comfort  Fatigue  Health 


(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.7800 

0.2191 

1.467 

8.350 

20.250 

8.95 

0.7700 

0.1721 

2.183 

11.500 

27.050 

2.24 

0.1700 

0.1518 

2.667 

13.500 

31.367 

1.83 

0.1100 

0.1100 

4.350 

20.183 

45.250 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

Z:  Vertical  Comfort  Fatigue  Health 


(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3700 

0.3700 

1.050 

6.450 

16.050 

8.95 

0.2700 

0.2413 

2.183 

11.467 

27.000 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.85 

0.2500 

0.2110 

2.700 

13.617 

31.617 

5.70 

0.1900 

0.1900 

3.183 

15.583 

35.683 

*  Intcrtwt tonal  Standards  Organization  ISO  2631:  Coafort  ...  Raducad  coafort  boundary 

Fatigua  ...  Fatigua-dacraasad  proficiancy  bowdary 
Haalth  ...  Haalth  and  safaty  axpoeura  Haft 


USAMUi  •iiMMiry  of  analysis 
par  ISO*>2631*  guideline  on 
whole-body  vibration  (WBV) 

21'SEP-93  15:29:40 


RUK-ot  Passenger 


l: 

Vehicle: . 

N9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

8  nph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  linits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

1.0200 

0.4S54 

0.283 

2.900 

7.900 

2.24 

0.2400 

0.2143 

1.517 

8.600 

20.800 

1.83 

0.1700 

0.1700 

2.233 

11.683 

27.433 

2.85 

0.220'' 

0.1544 

2.600 

13.217 

30.750 

3.46 

0.2600 

0.1503 

2.717 

13.683 

31.683 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2500 

0.2232 

1.417 

8.133 

19.800 

2.85 

0.3000 

0.2105 

1.567 

8.800 

21.250 

3.46 

0.2900 

0.1676 

2.283 

11.900 

27.933 

1.83 

0.1600 

0.1600 

2.450 

12.617 

29.500 

1.42 

0.1500 

0.1500 

2.717 

13.717 

31.750 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3700 

0.3700 

1.050 

6.450 

16.050 

2.24 

0.2500 

0.1871 

3.250 

15.867 

36.300 

2.85 

0.1700 

0.1435 

4.833 

22.000 

49.000 

5.70 

0.1400 

0.1400 

5.000 

22.683 

50.367 

1.83 

0.2000 

0.1353 

5.250 

23.617 

52.367 

*  IntcmatlotMl  Standards  Organization  ISO  2631:  Coafort  ...  Roducad  coMfort  boundary 

Fatigua  ...  Fatigue-dacraasad  proficiancy  boundary 
Haalth  ...  Haalth  and  safaty  axposura  liait 
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U8AARL  suuuury  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-9S  1S:29:40 


l: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

cross  country  #i 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

8  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.6300 

0.2813 

0.883 

5.917 

14.833 

2.24 

0.1400 

0.1250 

3.600 

17.250 

39.183 

2.85 

0.1300 

0.0912 

5.700 

25.300 

55.750 

5.70 

0.2500 

0.0877 

6.033 

26.500 

58.250 

1.83 

0.0800 

0.0800 

6.850 

29.550 

64.367 

Ts  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1400 

0.1250 

3.600 

17.250 

39.183 

4.48 

0.2700 

0.1205 

3.800 

18.050 

40.867 

1.83 

0.1200 

0.1200 

3.833 

18.150 

41.050 

2.85 

0.1600 

0.1123 

4.217 

19.683 

44.250 

1.42 

0.1100 

0.1100 

4.350 

20.183 

45.250 

Zs  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.5400 

0.5400 

0.500 

3.733 

9.867 

5.70 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.24 

0.2800 

0.2095 

2.733 

13.750 

31.867 

2.85 

0.2200 

0.1857 

3.283 

16.017 

36.617 

7.12 

0.1800 

0.1800 

3.450 

16.650 

38.000 

*  International  Standards  Organization  ISO  2631:  Coarfort  ...  Raduced  coarfort  boundary 

Fatigue  ...  Fatigua-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  Unit 
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BCB:  tU.-mtt 


X:  Li^Wi 
ti  VMari 


RUN<08 

February  14, 1992 


Mver  seat 

M91Sa2  track 


Exposure:  lOh  tai 


USJUkRL  mvmmuej  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-KP-9S  1S:29:40 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date : . 

February  14,  1992 

3: 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

10  aph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  BMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.9000 

0.4018 

0.417 

3.517 

9.350 

5.70 

0.7500 

0.2632 

1.050 

6.483 

16.150 

2.24 

0.2200 

0.1964 

1.767 

9.650 

23.117 

3.46 

0.2900 

0.1676 

2.283 

11.900 

27.933 

2.85 

0.2000 

0.1404 

3.017 

14.933 

34.367 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.3600 

0.2081 

1.600 

8.933 

21.550 

2.24 

0.2200 

0.1964 

1.767 

9.650 

23.117 

2.85 

0.2600 

0.1825 

1.983 

10.650 

25.250 

1.42 

0.1700 

0.1700 

2.233 

11.683 

27.433 

4.48 

0.3700 

0.1652 

2.333 

12.117 

28.367 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2800 

0.2800 

1.700 

9.433 

22.617 

5.70 

0.2400 

0.2400 

2.200 

11.550 

27.183 

7.12 

0.1600 

0.1600 

4.117 

19.267 

43.367 

2.24 

0.2000 

0.1497 

4.533 

20.933 

46.750 

2.85 

0.1500 

0.1266 

5.783 

25.550 

56.250 

*  Inttmational  Standards  Organization  ISO  2631:  Coarfort  ...  Reducad  coatfort  boundary 

Fatigua  ...  Fatigua*dacraasod  proficiancy  boundary 
Haalth  ...  Haalth  and  aafaty  axpoaura  liait 
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RUN-09 

Febnnry  14. 1992 


U8AARL  stuuMiry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN-09  Driver 


21-KP-93  1S:29:41 


1; 

Vehicle: . 

M91Sa2  truck 

2: 

Date: . 

February  14/  1992 

3; 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Driver 

5; 

Speed: . 

10  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Xt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.S600 

0.2500 

1.167 

6.967 

17.217 

5.70 

0.5100 

0.1789 

2.050 

10.933 

25.800 

2.24 

0.1200 

0.1071 

4.533 

20.867 

46.617 

3.46 

0.1500 

0.0867 

6.133 

26.867 

59.000 

7.12 

0.3000 

0.0843 

6.383 

27.800 

60.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.5700 

0.1274 

3.500 

16.867 

38.367 

2.24 

0.1400 

0.1250 

3.600 

17.250 

39.183 

1.42 

0.1200 

0.1200 

3.833 

18.150 

41.050 

4.48 

0.2600 

0.1161 

4.017 

18.933 

42.617 

5.70 

0.3200 

0.1123 

4.217 

19.683 

44.250 

Zx  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.5200 

0.5200 

0.517 

3.950 

10.367 

5.70 

0.4700 

0.4700 

0.617 

4.583 

11.833 

7.12 

0.2600 

0.2600 

1.933 

10.400 

24.683 

8.95 

0.2200 

0.1966 

3.017 

14.900 

34.300 

2.24 

0.2600 

0.1946 

3.067 

15.117 

34.750 

*  International  Standards  Organization  ISO  2631: 

Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  Fatigue-decrcsaed  proficiency  boundary 
Health  ...  Health  and  safety  exposure  Unit 
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IMver  seat 
M915a2  truck 


UUUytL  •uwMiry  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN-lO  Passenger 

21-8EP*«3  15:29:41 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Cross  country  #l 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

12  mph 

6: 

Note: . 

Bobtail  (no  trailer) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (in/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hoxurs) 

4.48 

0.8800 

0.3929 

0.467 

3.633 

9.633 

7.12 

1.3600 

0.3820 

0.517 

3.783 

10.000 

3.46 

0.4900 

0.2832 

0.883 

5.850 

14.717 

1.83 

0.1800 

0.1800 

2.033 

10.833 

25.650 

5.70 

0.4800 

0.1684 

2.267 

11.833 

27.750 

Yi  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

1.6200 

0.4551 

0.283 

2.900 

7.900 

5.70 

0.6100 

0.2140 

1.517 

8.617 

20.800 

1.42 

0.2000 

0.2000 

1.700 

9.433 

22.617 

3.46 

0.3400 

0.1965 

1.750 

9.650 

23.117 

8.95 

0.8700 

0.1944 

1.783 

9.800 

23.367 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3900 

0.3900 

0.900 

6.000 

15.017 

4.48 

0.2400 

0.2400 

2.200 

11.550 

27.183 

5.70 

0.1500 

0.1500 

4.533 

20.867 

46.617 

8.95 

0.1600 

0.1430 

4.850 

22.117 

49.250 

1.83 

0.2000 

0.1353 

5.250 

23.617 

52.367 

*  IntcriMitional  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigue  ...  Fatigua-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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USJUOOi  BUBMury  of  analysis 
per  ISOo2631*  guideline  on 
whole-body  vibration  (WBV) 


RDV-io  Driver 


21-SEP-9S  15:29:41 


1:  Vehicle: .  M915a2  truck 

2:  Date: .  February  14,  1992 

3:  Course: .  Cross  country  #1 

4:  Position: .  Driver  4 

5:  Speed: .  12  aph 

6:  Note: .  Bobtail  (no  trailer) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  BMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.9100 

0.2556 

1.117 

6.750 

16.750 

4.48 

0.5000 

0.2232 

1.417 

8.133 

19.800 

3.46 

0.2200 

0.1272 

3.500 

16.900 

38.433 

5.70 

0.3300 

0.1158 

4.033 

18.967 

42.750 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

1.1900 

0.3343 

0.617 

4.617 

11.900 

8.95 

0.6800 

0.1520 

2.667 

13.500 

31.300 

5.70 

0.4200 

0.1474 

2.800 

14.017 

32.433 

1.42 

0.1400 

0.1400 

3.033 

14.967 

34.433 

1.83 

0.1200 

0.1200 

3.833 

18.150 

41.050 

2:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.6000 

0.6000 

0.333 

3.183 

8.583 

4.48 

0.4000 

0.4000 

0.867 

5.783 

14.550 

5.70 

0.2800 

0.2800 

1.700 

9.433 

22.617 

8.95 

0.2500 

0.2235 

2.467 

12.683 

29.550 

3.46 

0.2100 

0.1953 

3.050 

15.050 

34.550 

*  International  Standarda  Organization  ISO  2431:  Confort  ...  Raducad  coafort  bowidary 

Fatigua  ...  Fatigua-dacraasad  proficlancy  boundary 
Haalth  ...  Health  and  aafaty  exposure  Halt 
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Course:  Cross  country  #1 

Speed :  12  mph 

Note:  Bobtail  (no  trailer) 
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USAARL  suaMry  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RDV-11 


iger 


21-SEF-93  15:29:41 


l: 

Vehicle: . 

If915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

8  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.5000 

0.2232 

1.417 

8.133 

19.800 

2.24 

0.1800 

0.1607 

2.433 

12.550 

29.300 

2.85 

0.2000 

0.1404 

3.017 

14.933 

34.367 

3.46 

0.2200 

0.1272 

3.500 

16.900 

38.433 

1.83 

0.1100 

0.1100 

4.350 

20.183 

45.250 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.02 

0.1900 

0.1900 

1.867 

10.083 

24.050 

1.42 

0.1700 

0.1700 

2.233 

11.683 

27.433 

3.46 

0.2800 

0.1618 

2.417 

12.433 

29.050 

4.48 

0.3400 

0.1518 

2.667 

13.500 

31.367 

2.85 

0.2100 

0.1474 

2.800 

14.017 

32.433 

Z  s  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3400 

0.3400 

1.217 

7.250 

17.833 

3.46 

0.2500 

0.2325 

2.317 

12.050 

28.183 

2.24 

0.2900 

0.2170 

2.583 

13.150 

30.617 

2.85 

0.2200 

0.1857 

3.283 

16,017 

36.617 

1.83 

0.1900 

0.1285 

5.650 

25.117 

55.367 

*  Intarnatiofial  Standards  Organization  ISO  2631:  Coafort  ...  Raducad  coaifort  boundary 

Fatigua  ...  Fatigua-dacraaaad  proficfancy  boundary 
Naalth  ...  Haalth  and  safaty  axpoaura  Halt 
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USJUkRL  mvmmmxj  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


BUM- 11  Driver 


21-SEP-93  15:29:42 


1: 

Vehicle: . 

M91Sa2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

8  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  Units* 


Zi  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3500 

0.1563 

2.550 

13.017 

30.300 

3.46 

0.2000 

0.1156 

4.050 

19.000 

42.867 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

7.12 

0.1600 

0.0449 

14.683 

56.867 

118.000 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1200 

0.1071 

4.533 

20.867 

46.617 

1.83 

0.1000 

0.1000 

5.000 

22.683 

50.367 

1.42 

0.1000 

0.1000 

5.000 

22.683 

50.367 

1.02 

0.1000 

0.1000 

5.000 

22.683 

50.367 

3.46 

0.1700 

0.0983 

5.133 

23.150 

51.367 

Z :  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.24 

0.2700 

0.2020 

2.883 

14.400 

33.250 

3.46 

0.2000 

0.1860 

3.283 

16.000 

36.550 

2.85 

0.2000 

0.1688 

3.800 

18.050 

40.867 

1.83 

0.1700 

0.1150 

6.617 

28.683 

62.500 

*  International  Standards  Organization  ISO  2631:  Co«fort  ...  Roducad  coafort  boundary 

Fatigue  ...  Fatigua-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  axpoaura  liait 
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USjyURL  suaury  of  analysis 
per  ISO~2631*  guideline  on 
whole-body  vibration  (WBV) 


RUll-12  Passenger 

21-SEP-9S  15:29:42 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14«  1992 

3: 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

10  mph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.3700 

0.2139 

1.517 

8.617 

20.867 

4.48 

0.3900 

0.1741 

2.150 

11.333 

26.683 

2.24 

0.1900 

0.1696 

2.233 

11.717 

27.500 

5.70 

0.3800 

0.1333 

3.267 

15.933 

36.433 

2.85 

0.1700 

0.1193 

3.867 

18.300 

41.367 

Yt  Transverse 

Comfoirt 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.42 

0.2200 

0.2200 

1.450 

8.300 

20.117 

1.02 

0.2100 

0.2100 

1.567 

8.833 

21.300 

3.46 

0.3100 

0.1792 

2.050 

10.900 

25.800 

2.24 

0.1900 

0.1696 

2.233 

11.717 

27.500 

2.85 

0.2300 

0.1614 

2.417 

12.500 

29.183 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3000 

0.3000 

1.517 

8.600 

20.800 

3.46 

0.2600 

0.2418 

2.167 

11.433 

26.933 

5.70 

0.2400 

0.2400 

2.200 

11.550 

27.183 

2.85 

0.2000 

0.1688 

3.800 

18.050 

40.867 

2.24 

0.2200 

0.1646 

3.950 

18.617 

42.100 

*  Int«rtwtion*l  Standards  Organization  ISO  2431:  Coarfort  ...  Raducad  coMfort  boundary 

Fatigua  ...  Fatigua-dacraasad  proficiancy  boundary 
Haalth  ...  Naalth  and  safaty  axpoaura  liait 
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21-SEP-n  I5-J9;42 


I — I — I — I — I — I — I — I — I  I  I 

-20  -10 


0  (deciBeb)  10 


T-1 

21 


Course:  Cross  country  #1 

Speed:  10  mph 

Note:  Unloaded  trailer 


U8AAKL  suaaary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SCP-9S  15:29:42 


BDV-12  Driver 


1: 

Vehicle: . 

N91Sa2  truck 

2: 

Date: . 

February  14,  1992 

3; 

Course: . 

Cross  country  #l 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

10  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Xs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.3100 

0.1792 

2.050 

10.900 

25.600 

4.48 

0.2500 

0.1116 

4.267 

19.833 

44.550 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

5.70 

0.2600 

0.0912 

5.700 

25.300 

55.750 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.42 

0.1300 

0.1300 

3.4>00 

16.433 

37.500 

2.24 

0.1300 

0.1161 

4.017 

18.933 

42.617 

1.02 

0.1100 

0.1100 

4.350 

20.183 

45.250 

3.46 

0.1800 

0.1040 

4.717 

21.617 

48.250 

1.83 

0.1000 

0.1000 

5.000 

22.683 

50.367 

8:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.2400 

0.2400 

2.200 

11.550 

27.183 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

3.46 

0.2300 

0.2139 

2.650 

13.400 

31.117 

2.85 

0.2000 

0.1688 

3.800 

18.050 

40.867 

2.24 

0.2200 

0.1646 

3.950 

18.617 

42.000 

*  International  Standards  Organization  ISO  2631:  CoMfort  ...  Raducad  coafort  bowdary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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U8AARL  simary  of  analysis 

par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUM-13  Passenger 


21-SEP'93  15:29:42 


Vehicle: . 

M9l5a2  truck 

Date : . 

February  14,  1992 

Course : . 

Cross  country  #1 

Position: . . . . 

Passenger 

5: 

Speed: . 

12  mph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Xt  Longitudinal 

Comfort 

Fatigue 

Health 

(Ht) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.4300 

0.2486 

1.167 

7.017 

17.333 

7.12 

0.8800 

0.2472 

1.183 

7.083 

17.433 

4.48 

0.3900 

0.1741 

2.150 

11.333 

26.683 

5.70 

0.4000 

0.1404 

3.017 

14.933 

34.367 

1.83 

0.1300 

0.1300 

3.400 

16.433 

37.500 

Ys  Transverse 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.9400 

0.2640 

1.050 

6.467 

16.083 

3.46 

0.3100 

0.1792 

2.050 

10.900 

25.800 

2.85 

0.2400 

0.1684 

2.267 

11.833 

27.750 

1.42 

0.1600 

0.1600 

2.450 

12.617 

29.500 

4.48 

0.3300 

0.1473 

2.800 

14.050 

32.433 

Xs  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.2800 

0.2604 

1.933 

10.383 

24.683 

7.12 

0.2300 

0.2300 

2.350 

12.217 

28.550 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

5.70 

0.1600 

0.1600 

4.117 

19.267 

43.367 

1.83 

0.1900 

0.1285 

5.650 

25.117 

55.367 

A 


*  International  Standards  Organization  ISO  2631:  Coaifort  ...  Reduced  coaifort  boundary 

Fatigue  ...  Fatigue*dacraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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USJJOlL  aiunwry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RDM-13  Driver 


21-SE^-«S  15:29:42 


l: 

Vehicle: . 

M915a2  truoR 

2: 

Date: . 

Febiniary  14,  1992 

3: 

Course: . 

Cross  country  #l 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

12  eph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  liaits* 


Zt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.3800 

0.2197 

1.450 

8.317 

20.183 

7.12 

0.5600 

0.1573 

2.517 

12.900 

30.050 

4.48 

0.2700 

0.1205 

3.800 

18.050 

40.867 

5.70 

0.2900 

0.1018 

4.883 

22.183 

49.367 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

Y«  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.6100 

0.1713 

2.200 

11.550 

27.183 

1.83 

0.1200 

0.1200 

3.833 

18.150 

41.050 

1.42 

0.1100 

0.1100 

4.350 

20.183 

45.250 

3.46 

0.1800 

0.1040 

4.717 

21.617 

48.250 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

Zs  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3500 

0.3500 

1.167 

6.967 

17.217 

3.46 

0.2600 

0.2418 

2.167 

11.433 

26.933 

4.48 

0.2200 

0.2200 

2.533 

12.933 

30.117 

5.70 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.24 

0.2100 

0.1571 

4.233 

19.683 

44.250 

*  International  Standards  Organization  ISO  2631:  CoMfort  ...  Raduced  coarfort  boundary 

Fatigue  ...  Fatigua-decraased  proficiency  bowdary 
Health  ...  Health  and  safety  axpoaura  liait 
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RUN-13  Drivor  seat 

Febniuy  14, 19f2  M»15a2  truck 


nSJUUUi  •vunutry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


1:  Vehicle: .  M915a2  truck 

2:  Date: .  rebruary  14,  1992 

3:  Course: .  Paved 

4:  Position: .  Passenger  v 

5:  Speed: .  35  iq[>h 

6:  Note: .  Unloaded  trailer 


RUli-14  Passenger 

21-SEP-93  15:29:43 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  Units* 


Zt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3900 

0.1741 

2.150 

11.333 

26.683 

2.24 

0.1100 

0.0982 

5.133 

23.183 

51.367 

3.46 

0.1600 

0.0925 

5.600 

24.900 

54.867 

2.85 

0.1100 

0.0772 

7.200 

30.800 

66.867 

8.95 

0.2800 

0.0626 

9.567 

39.250 

83.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3700 

0.1652 

2.333 

12.117 

28.367 

3.46 

0.1900 

0.1098 

4.367 

20.250 

45.367 

8.95 

0.4600 

0.1028 

4.800 

21.933 

48.867 

7.12 

0.2200 

0.0618 

9.717 

39.800 

84.750 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

2 :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3500 

0.3500 

1.167 

6.967 

17.217 

3.46 

0.1600 

0.1488 

4.583 

21.050 

47.117 

2.85 

0.1100 

0.0929 

8.850 

36.750 

78.750 

2.24 

0.1200 

0.0898 

9.250 

38.183 

81.500 

8.95 

0.0900 

0.0804 

10.717 

43.250 

91.500 

*  International  Standards  Organization  ISO  2631:  Confort  ...  Reducad  coarfort  boundary 

Fatigue  ...  Fatigua-decraaaad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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AOlSiatnick 


■Mb  VbMkBRJIAH 

Exponov:  lOh 


X  (MB /am 
1.02  V  oiD/am 
z  ojM/asi 

.  X  (MM /am 

1.42  y  oA/am 

Z  (MB/a4» 

X  04M/am 

1.83  Y  ojn/am 

z  ojniojm 

-  X  o.ii  /aai4 

2.24  Y  oA/0^4 

z  ai2/(usi 

X  aii/o^ 

2.85  Y  o.miojn 

Z  0.11 /OJIT 
X  O.IO/OJSI 

3.46  Y  aio/oni 
z  ai«/oja 

X  0Jt/0.4I> 

4.48  Y  0J7/O.4M 

z  oji/o.ia 

....  X  OMtOMS 

5.70  Y  0.04/0.145 

z  oMiojm 

X  O.i7/omi 
7.12  Y  0.12/0401 

z  oxn/oiii 

...  X  0.21/0X54 

8.95  Y  0.44/0154 

z  oM/ojm 

*  0.14/1X10 

1139  Y  0.11/ ixn 

Z  0.01/0X11 

....  X  0.14/ I J41 

14.24  Y  0.11/1X0 

Z  0.04/0477 
X  0.19/1.711 

17.90  Y  0X7/1.711 

Z  0.04/0X19 


22.58 


X  0.I9/XI4I 
Y  0.11 /ZIM 
Z  0X1/0.734 


*  0.21 /Z725 

28.48  Y  O.I5/Z731 

Z  0.04/0.154 

...r  *  0.29/1.444 

36.01  Y  0.00/1X44 

Z  0X4/1X04 

X  0.25/4X22 
45.17  Y  0X4/4X22 

Z  0X4/1X11 

X  0X5/5X51 

56.97  Y  0.11/5X31 

Z  0X4/1.901 
X  0.14/4X73 

71.82  Y  0.07/4X72 

Z  0.05/2X05 


21-lEMl  15:29:43 


X:  Ui^Ml 
It  VMod 


RUN-14 
Fcbniwy  14, 1992 


RMS/FDPB  mio 


0  (deciBeli)  10 


Course :  Paved 

Speed:  35  inph 

Note:  Unloaded  trailer 
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U8JUURL  suBMry  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-9S  15:29:43 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

35  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  Units* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3700 

0.1652 

2.333 

12.117 

28.367 

3.46 

0.1600 

0.0925 

5.600 

24.900 

54.867 

8.95 

0.1600 

0.0358 

19.550 

72.750 

148.750 

2.24 

0.0400 

0.0357 

19.550 

72.867 

149.000 

2.85 

0.0500 

0.0351 

20.000 

74.250 

151.750 

Yi  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2200 

0.0982 

5.133 

23.183 

51.367 

8.95 

0.3400 

0.0760 

7.367 

31.367 

68.000 

3.46 

0.1200 

0.0694 

8.333 

34.867 

75.000 

7.12 

0.1500 

0.0421 

15.933 

61.000 

126.000 

2.85 

0.0500 

0.0351 

20.000 

74.250 

151.750 

8:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2700 

0.2700 

1.817 

9.900 

23.617 

3.46 

0.1300 

0.1209 

6.167 

27.000 

59.250 

7.12 

0.1000 

0.1000 

8.000 

33.750 

72.750 

2.24 

0.1200 

0.0898 

9.250 

38.183 

81.500 

8.95 

0.1000 

0.0894 

9.317 

38.367 

82.000 

*  International  Standards  Organization  ISO  2631:  Coarfort  ...  Reducod  coafort  boundary 

Fatigue  ...  Fatigua-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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RUN-14 

Fcbniuy  14, 1992 


Driver  seat 

M91Sia  truck 


Exposure:  lOh  9m 

Ifom  I 

HSEL 

nMm\  BUOIMB  L-* - > - 1 - 1 - • - ' - ' - 1 - *— 

■■MMra 

\I11|  I  . III,.  ..f 

1 — ' — 1 — ' — '  '  '  1 

1  1 

■  1  1  "f  ■  1  1  1  1  1 

1.02 

1.42 

1.83 

2.24 
2.85 
3.46 

4.48 
5.70 
7.12 
8.95 
11J9 

14.24 
17.90 
22.58 

28.48 
36.01 
45.17 
56.97 
71.82 


X  iM>i/o.m 

Y 

Z  OM/OJII 
X 

Y  04I/0.IM 
Z  tJUtUM 

X  0^/o.iw 

Y  ojoi/o.m 
z  oM/um 

X  0MI0M4 

Y  o.ai/aji4 
Z  0.I2/0JS 

X  o^/ozn 

Y  OAS/Ojn 
Z  0.I0/UI7 

X  0.16/0^1 

Y  0.11 /lUll 
Z  0.13 /OJH 

X  OJ7/O.410 

Y  0.21/0.411 
Z  0.2T/0.1U 

X  0.04/0.34S 

Y  O.M/aJ45 
Z  003 /OJH 

X  o.ii/o.4n 

Y  0.13 /oon 
z  0.10 /oja 

X  0.I6/0JM 

Y  0J4/0JJ( 
Z  O.IO/OJOO 

X  0.14/ IjMD 

Y  0.11/ IjOH 
Z  0.09 /OJtl 

X  0.17 /I  JO 

Y  0.07/ 1  JO 
Z  007/0077 

X  0.17/ 1.713 

Y  O.lt/ 1.713 
Z  OOO/OJf* 

X  0.13 /Zl« 

Y  0.16 /Zl« 
Z  0OT/0.7M 

X  0.X/Z72S 

Y  O.IO/ZTIS 
Z  0.03/0itl4 

X  0.12/3046 

Y  0.07  /  3.446 
Z  0O4/IJH 

X  0.11/ 4J22 

Y  0.04/4J21 
Z  0.04/ I  Jll 

X  0.I6/S.4SI 

Y  0.10/ 1.431 
z  0.04/ i.n 

X  006/6072 

Y  0.04/6072 
Z  0.03/140 


ll-OCMl  I3J»:43 


0.1 

L 


1.0 


RMS/FDPB  ratio 


I  I  '  I  I  I  ' 
-20 


>— T"' 

-10 


-I — I — I — I — r- 

(deciBeb) 


10. 

_i_l 


10 


I  11?  '  ] 

20 


Course:  Paved 

Speed:  35  mph 

Note:  Unloaded  trailer 
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USJUAL  mvmmmrf  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RDV-IS  Passenger 


21-SEP-n  15:29:43 


Vehicle: . 

N915a2  truck 

Date: . 

Februairy  14,  1992 

Course: . 

Paved 

Position: . . . . 

Passenger 

5: 

Speed: . 

45  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  Units* 


Z: 

Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.2600 

0.0912 

5.700 

25.300 

55.750 

2.24 

0.1000 

0.0893 

5.883 

25.967 

57.117 

8.95 

0.3700 

0.0827 

6.550 

28.433 

62.117 

4.48 

0.1600 

0.0714 

8.000 

33.750 

72.750 

7.12 

0.2500 

0.0702 

8.200 

34.367 

74.000 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.2700 

0.0947 

5.400 

24.183 

53.500 

11.39 

0.3300 

0.0579 

10.583 

42.867 

90.750 

3.46 

0.1000 

0.0578 

10.617 

42.933 

91.000 

8.95 

0.2300 

0.0514 

12.367 

49.000 

102.750 

1.02 

0.0500 

0.0500 

12.833 

50.500 

105.750 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2400 

0.2400 

2.200 

11.550 

27.183 

5.70 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.85 

0.1900 

0.1604 

4.100 

19.217 

43.250 

2.24 

0.2000 

0.1497 

4.533 

20.933 

46.750 

3.46 

0.1600 

0.1488 

4.583 

21.050 

47.117 

*  Intcmatfonal  Standards  Organization  ISO  2631:  Coaifort  ...  Saducad  coafort  boundary 

Fatigua  ...  Fatigue-decraasad  proffciancy  boundary 
Naalth  ...  Haalth  and  safaty  axpoaura  Halt 
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Exposure:  lOh  In 


(Hx) 

1.12 

1.42 

1.S3 

2.24 
2.85 
3.46 
4.48 
5.70 
7.12 
8.95 
11J9 

14.24 
17.90 


RMS/nM 

X  0A/0.IM 

Y  (MI5/0.IM 
Z  OUM/«J}| 

X  0.10 /a.i« 

Y  Oi>4/O.I« 

Z  OJ05/04K 

X  oi)6/o.in 

Y  0XI2/0.IM 
Z  OjM/OJM 

X  0.10/0.314 

Y  OUM/OJI4 
Z  0.20/0JS 

X  ouM/o.3n 

Y  OM/OJZa 
Z  0.I9/0JIT 

X  0.11 /ObUI 

Y  O.IO/OJ1I 
Z  0.14/ajH 

X  0.I4/0XS 

Y  0.10/0.430 

z  0.24 /oja 

X  0.26/0.MS 

Y  0.27/0J4S 
Z  0.23 /oja 

X  0.23 /o.ai 

Y  0.13/0411 
Z  0.12 /0.3a 

X  0.37/0434 

Y  0.33/0434 
Z  0.13/0400 

X  0.22 /14a 

Y  043/l4a 
Z  0.11 /OJOl 

X  0.14/ 1  je 

Y  0.10/ 1 je 
Z  0.06  /  0.477 

X  0.13/ 1.713 

Y  0.13/ 1.713 

z  0.03 /oja 


28.48 


36.01 


45.17 


X  O.IO/Z723 

Y  0.I4/Z733 
Z  0.03/0.034 

X  0.41 /3.4a 

Y  0.10 /3.4a 
Z  043/ 1 ja 

X  0J7/4J33 

Y  0.«/4J32 
Z  0.03/ 1413 


X  0.30 /3.ai 

56.97  Y  0.00 /3.ai 

z  0.03/ i.oa 


71.82 


X  0.29/4433 
Y  0.10/4473 
Z  O4S/Z40S 


2l4G^a  I3:30;43 


bCB 


JiSSSS 


RUN-15 

FcfaniUT  14, 1992 

Ipon  Ihsbl 


FtsBenfur  seat 

M915a2  track 


I  ■  ■ 


t  ^  i 


S'.* 


v?.  's'" 


mr-mmmmmmmmi 


*  0.S/ZI4I 

22.58  Y  0.33 /ZI4i 

Z  O.W/0.734 


»S5® 


O.I 

L 


I  ' 
-20 


1.0 

_L 


RMS/FDPB  ratio 


“I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — I — r 

-10  0  (dociBelo) 


10. 

_i_l 


10 


■7— I 

20 


Course:  Paved 

Speed:  45  mph 

Note:  Unloaded  trailer 
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USUAL  aionary  of  analysis 
par  ISO'-2631*  guideline  on 
idiols-body  vibration  (WBV) 


1:  Vehicle: .  M915a2  truck 

2:  Date: .  February  14»  1992 

3:  Course: .  Paved 

4:  Position: .  Driver 

5:  Speed: .  45  npb 

6:  Note: .  Unloaded  trailer 


RUM-15  Driver 


21-SEP-93  15:29:43 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Xs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.1300 

0.0751 

7.467 

31.800 

68.867 

4.48 

0.1600 

0.0714 

8.000 

33.750 

72.750 

5.70 

0.1500 

0.0526 

12.000 

47.750 

100.250 

2.24 

0.0500 

0.0446 

14.800 

57.250 

118.867 

8.95 

0.1900 

0.0425 

15.800 

60.500 

125.000 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.1800 

0.0632 

9.450 

38.867 

82.867 

11.39 

0.2000 

0.0351 

19.967 

74.250 

151.500 

2.85 

0.0500 

0.0351 

20.000 

74.250 

151.750 

3.46 

0.0600 

0.0347 

20.250 

75.250 

153.500 

8.95 

0.1500 

0.0335 

21.117 

78.000 

158.750 

Is  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

5.70 

0.1900 

0.1900 

3.183 

15.583 

35.683 

7.12 

0.1300 

0.1300 

5.567 

24.800 

54.617 

2.24 

0.1600 

0.1197 

6.250 

27.300 

59.867 

2.85 

0.1400 

0.1182 

6.367 

27.750 

60.750 

4.48 

0.1000 

0.1000 

8.000 

33.750 

72.750 

*  International  Standarda  Organization  ISO  2631:  Comfort  ...  Roducod  coarfort  boundary 

Fatigue  ...  Fatigua*deeraaaad  proficiency  boundary 
Health  ...  Health  and  aafaty  axpoaura  limit 
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Exposure:  lOh 


X  0il2/0.ltl 

1.02  V  0.02 /O.IW 

Z  QMIOJil 
X  0JS/0.IM 

1.42  Y  0A2/a.lM 

Z  0.IU/0.4» 
^  X  0A/e.iM 

1.03  Y  0.02 /e.iM 

Z  OJM/OJM 

^  ^  X  0.a5/0;2l4 

2.24  Y  0.01/0.214 

Z  0.14 /OJM 

X  0.01 /ojn 

2.85  Y  0.05  fom 

z  0.14 /ojn 

^  X  0.13 /03SI 

3«4o  Y  0.06 /0J9I 

z  0.01 /ojn 

X  0.16/0.49 

4.48  Y  0.03/ 0.49 

Z  0.10/0.91 
X  0.15 /0J4S 

5«70  Y  0.IS/0J4S 

Z  0.19/0J9 
X  0.13/0.611 

7«12  Y  ojM/ojn 

Z  0.13/0.91 

X  0.19 /0JS6 
8.95  Y  0.13 /0J56 

Z  0.11/090 

X  0.12/190 

11*39  Y  0.9/190 

Z  0.13/091 
X  0.13/193 

14*24  Y  0.07/193 

Z  0.06/0.477 
X  0.13/1.713 

17*90  Y  0.06/1.713 

Z  0.06 /0J9 

X  0.17 /Z16I 
22.58  Y  0.13 /Z161 

Z  09/0.736 

X  0.18 /Z73S 

28*48  Y  O.IO/X« 

z  aiii/o.«M 

X  0.43/l>4» 

3o.01  Y  0.11/1.444 

Z  0.04/ 1 JM 
X  0.il/4JZ2 

45.17  Y  0.04/492 

Z  0.04/193 
X  0.10/ 3.431 

50*97  Y  0.04  /  5.431 

Z  0.04/1.901 
X  0.06/6X73 

71*82  Y  0.04 /4J12 

z  0.05 /Z4as 


2I«)M9  11:29:41 


X:  !■*>* 

Z:  VmM 


RUN-IS 
Fcbnnrj  14, 1992 


Driver  seat 
M915a2(nick 


RMS/FDPB  ratio 


0  (deciBeb)  10 


Course:  Paved 

Speed:  45  nph 

Note:  Unloaded  trailer 
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QSJUJtL  svBnuury  of  analysis 
par  ISO>2631*  guideline  on 
vhole-body  vibration  (HBV) 

21-SCP-9S  1S:29;«3 


RDH-lC  Passenger 


1: 

Vehicle: . 

M9i5a2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

55  nph 

6: 

Mote: . 

Unloaded  trailer 

Third'Octave  bands  with  greatest  Durations  of  WBV  expostire 
weighted  KNS  accelerations  (m/s^)  before  reaching  ISO  Units* 


Zt  Iiongitudinal 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.4900 

0.1376 

3.117 

15.300 

35.117 

4.48 

0.1600 

0.0714 

8.000 

33.750 

72.750 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

8.95 

0.3000 

0.0670 

8.717 

36.250 

77.750 

2.85 

0.0900 

0.0632 

9.450 

38.867 

82.867 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.5200 

0.1461 

2.833 

14.183 

32.750 

8.95 

0.2600 

0.0581 

10.550 

42.683 

90.500 

11.39 

0.3100 

0.0544 

11.500 

45.933 

96.867 

1.42 

0.0500 

0.0500 

12.833 

50.500 

105.750 

1.02 

0.0500 

0.0500 

12.833 

50.500 

105.750 

2t  Vertical 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(l.ours) 

(hours) 

(hours) 

4.48 

0.2800 

0.2800 

1.700 

9.433 

22.617 

7.12 

0.2600 

0.2600 

1.933 

10.400 

24.683 

2.85 

0.2700 

0.2279 

2.383 

12.367 

28.867 

2.24 

0.3000 

0.2245 

2.450 

12.583 

29.367 

3.46 

0.2100 

0.1953 

3.050 

15.050 

34.550 

« 


4 


*  International  Standarda  Organization  ISO  2631:  CoMfort  ...  Reducad  coarfort  boundary 

Fatigue  ...  Fatigue-decraaaad  proficiancy  boundary 
Health  ...  Health  and  aafaty  axpoaura  Unit 
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USAMUl  •UBMxy  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  15:29:U 


RUV-16  Driver 


1; 

Vehicle: . 

M9iSa2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

55  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.0900 

0.0804 

6.817 

29.433 

64.000 

7.12 

0.2700 

0.0758 

7.383 

31.433 

68.117 

1.83 

0.0500 

0.0500 

12.833 

50.500 

105.750 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

4.48 

0.1100 

0.0491 

13.117 

51.500 

107.750 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.4100 

0.1152 

4.067 

19.083 

43.000 

8.95 

0.1800 

0.0402 

16.867 

64.117 

132.250 

1.42 

0.0400 

0.0400 

17.000 

64.500 

133.000 

2.24 

0.0400 

0.0357 

19.550 

72.867 

149.000 

11.39 

0.2000 

0.0351 

19.967 

74.250 

151.500 

8 :  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3200 

0.3200 

1.367 

7.883 

19.217 

2.24 

0.2400 

0.1796 

3.467 

16.717 

38.050 

2.85 

0.1600 

0.1351 

5.267 

23.683 

52.367 

8.95 

0.1400 

0.1251 

5.867 

25.933 

57.000 

4.48 

0.1100 

0.1100 

7.033 

30.183 

65.617 

I 


■« 


*  Intvmational  Standards  Organization  ISO  2631:  Coarfort  ...  Raducad  covfort  boundary 

Fatigue  ...  Fatigue*decraaaad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  tiait 
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Eaqrasure:  lOh 


iteU) 


(Hz) 


KMS/f 

0.03 /o.in 


1  1  .J._L._L 

1  1  1  1  . 

RCB 

i 

T  T 

1.02 

Y 

0.03 /o.m 

Z 

0.(»/0J51 

X 

0.04/0.191 

1.42 

Y 

0.04/0.191 

Z 

0.1 1  /0.45B 

X 

0.05/0.191 

1.83 

Y 

0.03/0.191 

z 

0.I6/03M 

X 

0.09/0.314 

s  '>  ^fWtUKik 

2.24 

Y 

0.04/0.314 

Z 

0.24 /oja 

X 

0.07 /ojn 

S6.V" 

2.85 

Y 

0.04/0.213 

Z 

0.16 /QJ11 

X 

0.08 /0J3I 

3.46 

Y 

0.04/0311 

Z 

0.08 /03a 

X 

O.ll  /0.429 

4.48 

Y 

0.05  /  0.439 

\ 

Z 

0.11  /03a 

X 

0.05/0345 

5.70 

Y 

0.06/0345 

Z 

0.07 /0.3a 

X 

0.27  /  o.ai 

KitSSMi 

7.12 

Y 

0.41  /03II 

mum 

Z 

0.32 /0.3a 

'<v.<  r  ,A-v.4  v-x*  > V  i-  Mum 

X 

0.14/0356 

s  .  'C  / 

8.95 

Y 

0.18/0356 

Z 

0.(4/0300 

X 

0.10/  IM 

ll.i3> 

Y 

0.20 /ijoa 

z 

0.12/0301 

X 

0.18/1363 

14.24 

Y 

0.10/1363 

Z 

0.08/0.477 

"  X  ^5  &v 

X 

0.18/1.713 

17.90 

Y 

0.09/1.713 

Z 

0.07/0399 

mM: 

X 

0.18/2.161 

22.58 

Y 

0.13 /X161 

Z 

0.07/0.756 

X 

0.3  /  X725 

'•i 

28.48 

Y 

0.24 /X72S 

Z 

0.07/0.954 

X 

0.34/3.446 

36.01 

Y 

O.M  /  3.446 

Z 

0.05/ 13H 

X 

0.15 /4ja 

45.17 

Y 

0.06/438 

Z 

0.04/1313 

X 

0.09  /  5.451 

56.97 

Y 

0.07  /  5.451 

Z 

0.04/1. at 

X 

0.07  /  6J72 

71.82 

y 

0.05/6373 

z 

0.05  /  X405 

0.1 

1  _l_.  1 

2l-<EPu9S 

15:29:44 

f  T  T  !  1“  f  '"T  7  1  1  1"  l""l 

-20  -10 

Course :  Paved 
Speed:  55  nph 

Note:  Unload 


RUN-16 


February  14, 1992 


FDPB 


HSEL 


Driver  seat 
M915a2  truck 


J— 


1 .0  RMS/FDPB  nlio 


0  "‘leciBeU)  10 


trailer 


USJUUUi  suBWiry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUM- 17  Rasseager 


21-SEP-9S  15:29:44 


1: 

Vehicle: . 

M915a2  tiruck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

15  mph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Diurations  of  WBV  exposiure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2900 

0.1295 

3.417 

16.500 

37.683 

7.12 

0.3700 

0.1039 

4.733 

21.617 

48.250 

3.46 

0.1500 

0.0867 

6.133 

26.867 

59.000 

2.24 

0.0900 

0.0804 

6.817 

29.433 

64.000 

1.83 

0.0800 

0.0800 

6.850 

29.550 

64.367 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.1000 

0.1000 

5.000 

22.683 

50.367 

1.42 

0.1000 

0.1000 

5.000 

22.683 

50.367 

3.46 

0.1600 

0.0925 

5.600 

24.900 

54.867 

4.48 

0.2000 

0.0893 

5.883 

25.967 

57.117 

7.12 

0.3000 

0.0843 

6.383 

27.800 

60.750 

8:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hoiurs) 

4.48 

0.3500 

0.3500 

1.167 

6.967 

17.217 

3.46 

0.2800 

0.2604 

1.933 

10.383 

24.683 

2.85 

0.2600 

0.2195 

2.533 

12.967 

30.183 

2.24 

0.2800 

0.2095 

2.733 

13.750 

31.867 

7.12 

0.1900 

0.1900 

3.183 

15.583 

35.683 

*  IntcriMtlonal  Standards  Organization  ISO  2631:  Coadort  ...  Raducad  coarfort  boundary 

Fatigua  ...  Fatigua-dscraasad  proficiancy  boundary 
Haslth  ...  Haalth  and  safaty  axposura  Unit 
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USJUkRL  suBMry  of  analysis 
per  ISO'-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 17  Driver 


21-SEP-93  15:29:a 


l: 

Vehicle: . 

M915a2  truck 

2: 

Date : . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

15  mph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposiure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2600 

0.1161 

4.017 

18.933 

42.617 

3.46 

0.1700 

0.0983 

5.133 

23.150 

51.367 

7.12 

0.2000 

0.0562 

11.017 

44.367 

93.750 

1.83 

0.0500 

0.0500 

12.833 

50.500 

105.750 

2.24 

0.0500 

0.0446 

14.800 

57.250 

118.867 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.0900 

0.0900 

5.817 

25.750 

56.617 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

1.42 

0.0700 

0.0700 

8.233 

34.500 

74.250 

4.48 

0.1400 

0.0625 

9.583 

39.300 

83.750 

8.95 

0.2600 

0.0581 

10.550 

42.683 

90.500 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2300 

0.2300 

2.350 

12.217 

28.550 

7.12 

0.1800 

0.1800 

3.450 

16.650 

38.000 

2.24 

0.2100 

0.1571 

4.233 

19.683 

44.250 

3.46 

0.1400 

0.1302 

5.550 

24.750 

54.617 

2.85 

0.1500 

0.1266 

5.783 

25.550 

56.250 

*  IntMtwtional  Standards  Organization  ISO  2631:  Coarfort  ...  Raducad  coatfort  boundary 

Fatigua  ...  Fatigua-dacrsasad  proficiancy  boundary 
Health  ...  Health  and  safety  exposure  liait 
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X:  Ui«MI 
Z: 


RUN-17 
February  14, 1992 


Driver  seat 

b01Sa2  truck 


Exposure:  lOh 


56.97 


X  aoi/«.m 

Y  OjQS/«.lfl 
Z 

X  OAt /•.!#! 

Y  OJn/«.lM 
Z  Oj07/A4» 

X  OXI5/«,lff 

Y  9Mf%.m 
Z  0.17/RJM 

X  0.0S/0J14 

Y  04»/«ai4 
Z  <UI/OJSi 

X  0.06 /ozn 

Y  ojn/ozn 

Z  0.15 /0JI7 

X  0.17 /0J3I 

Y  0.00 /OZ)l 
Z  0.14 /OZM 

X  0Z6/0.43f 

Y  0.14/0X9 
Z  0.21 /0Z6I 

X  0X9/0545 

Y  0.i0/0J45 
Z  O.12/OZ0 

X  OMfOMl 

Y  0.3D/0.6II 
Z  O.lt/OJ0 

X  0.12 /0JS6 

Y  0.26/0456 
Z  0.10 /OJOO 

X  0.10 /tjon 

Y  0.15 /Ijon 
Z  0.09/0JI1 

X  0.14/ 1419 

Y  049/1J69 
Z  047/0477 

X  0.14/1.713 

Y  0.13/1.713 
Z  046/0400 

X  0.17 /XI6I 

Y  0.11 /Z161 
Z  0.05/0.796 

X  0.23 /X725 

Y  04i/X725 
Z  045/0.054 

X  040/3446 

Y  046/3446 
Z  0.04/ 1406 

X  0.13/4422 

Y  045/4J22 
Z  0.04/1413 

X  0.10/5451 

Y  0.II/5.45I 
Z  045/1.000 

X  0.10/6472 

Y  045/6472 
Z  04S/X4Q9 


RMS/FDPB  ntk) 


0  (dociBelo)  10 


Course:  Secondary  a 

Speed:  15  nph 

Note:  Unloaded  trailer 
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USAlJtL  uvammxj  of  aaolysis 
per  ISO~2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEI>*n  15:29:U 


1:  Vehicle: . 

N9l5a2  truck 

2:  Date: . 

February  24/  1992 

3:  Course: . 

Secondary  a 

4:  Position:.... 

Passenger 

5:  Speed: . 

20  mph 

6:  Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zt  Longitudinal 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2600 

0.1161 

4.017 

18.933 

42.617 

7.12 

0.4000 

0.1124 

4.217 

19.683 

44.250 

3.46 

0.1800 

0.1040 

4.717 

21.617 

48.250 

8.95 

0.4000 

0.0894 

5.867 

25.933 

57.000 

5.70 

0.2500 

0.0877 

6.033 

26.500 

58.250 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.42 

0.1400 

0.1400 

3.033 

14.967 

34.433 

2.24 

0.1500 

0.1339 

3.250 

15.833 

36.250 

1.83 

0.1100 

0.1100 

4.350 

20.183 

45.250 

1.02 

0.1000 

0.1000 

5.000 

22.683 

50.367 

8.95 

0.4300 

0.0961 

5.300 

23.800 

52.617 

8:  Vertical 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.3600 

0.2694 

1.817 

9.933 

23.683 

4.48 

0.2600 

0.2600 

1.933 

10.400 

24.683 

3.46 

0.2600 

0.2418 

2.167 

11.433 

26.933 

2.85 

0.2600 

0.2195 

2.533 

12.967 

30.183 

7.12 

0.2000 

0.2000 

2.933 

14.583 

33.617 

*  Intvrnatfoiwl  Stamferdt  Or^anizatfon  ISO  2631:  Coafort  ...  Raducad  coarfort  boundary 

Fatfgua  ...  Fatlgua-dacraaaad  proficfancy  boundary 
Haalth  ...  Haalth  and  aafaty  axpoaura  I  fait  t 
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•  tMU) 


RUN-18 

Febnivy  14, 1992 


FittSNifer  seat 

M91Sia  track 


Exposure:  lOh  8ni 

RGB 

ran 

\tlZj  RMi/raf*  1  t  r 

1 — ' — 1 — 1 — '  '  '  1 

1 - 1 

1 - ' - 1 — 

1.02 

1.42 

I. S3 

2.24 
2.85 
3.46 

4.48 
5.70 
7.12 
8.95 

II. 39 

14.24 
17.90 
22.58 

28.48 


45.17 

56.97 

71.82 


0.10/t.lfl 


X 

Y  O.I4/«.l« 
Z  O.M/«.49 

X 

Y  0.11 /•.IM 
Z  0.I0/0JM 

X  0.00/0014 

Y  0.15/0014 
Z  006/0051 

X  0.07/0073 

Y  0.12/0013 
Z  0.26/0017 

X  0.18/0031 

Y  0.15/0031 
Z  0.26/0OM 

X  0.36/0.428 

Y  0.18/0.428 
Z  0.26/0OM 

X  0OS/0O4S 

Y  0.18/0045 
Z  0.17/000 

X  0.40/0081 

Y  O.a/0081 
Z  O.»/OO0 

X  0.40/0J56 

Y  0.43 /OJ56 

Z  0.20/0000 

X  0.18/1080 

Y  0.a/lJOIO 
Z  0.10/0081 

X  0.15/1063 

Y  0.13/1063 
Z  0.06/00n 

X  0.14/1.713 

Y  0.18/1.713 
Z  005/0088 

X  0.15/ZI61 

Y  0.34/ZI6I 
Z  005/0.756 

X  0.20 /Z72S 

Y  0.10/X72S 
Z  0.04/0.854 


X  005/3046 

36.01  Y  0.11/3.446 

Z  0.04/1006 


X  0.84/4022 

Y  0.»/4O22 
Z  0.06/1013 

X  0.32  /  5.451 

Y  0.07  /  5.451 
Z  005/ 1.808 

X  0.26/6072 

Y  0.07/6J72 
Z  0.05/2.405 


2I•SE^«3  15:28:44 


's  sv 


m 

mm 


0.1 

L 


•20 


'  '  I 


T-’ 

-10 


1.0 

1 


T- 1 — I — I — I — I — I — r- 

(deciBela) 


RMS/FDPB  ntio 

. '  ■ _ 


10 


10. 

■  ■  ■  I 


-I— I — I — I 

20 


Course : 
Speed : 
Note: 


Secondary  a 
20  nph 

Unloaded  trailer 
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USJUkRL  mvamuTf  of  analysis 
par  ISO-'2631*  guideline  on 
vhole->body  vibration  (WBV) 

21-SEP-93  15:29:45 


1: 

Vehicle: . 

M9iSa2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

20  nph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  SMS  accelerations  (m/s^)  before  reaching  ISO  Units* 


X: 

Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.1600 

0.0925 

5.600 

24.900 

54.867 

4.48 

0.2000 

0.0893 

5.883 

25.967 

57.117 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

7.12 

0.1900 

0.0534 

11.800 

47.000 

98.867 

5.70 

0.1100 

0.0386 

17.767 

67.000 

137.750 

Yi  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1300 

0.1161 

4.017 

18.933 

42.617 

1.83 

0.0900 

0.0900 

5.817 

25.750 

56.617 

1.42 

0.0800 

0.0800 

6.850 

29.550 

64.367 

8.95 

0.3000 

0.0670 

8.717 

36.250 

77.750 

1.02 

0.0600 

0.0600 

10.117 

41.183 

87.500 

8 1  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2900 

0.2170 

2.583 

13.150 

30.617 

7.12 

0.2100 

0.2100 

2.717 

13.717 

31.750 

4.48 

0.1500 

0.1500 

4.533 

20.867 

46.617 

2.85 

0.1700 

0.1435 

4.833 

22.000 

49.000 

8.95 

0.1600 

0.1430 

4.850 

22.117 

49.250 

*  International  Standards  Organization  ISO  2631:  Confort  ...  Raducad  coarfort  boundary 

Fatigue  ...  Fatigua*decrassad  proficiency  bowdary 
Health  ...  Health  and  safety  exposure  Unit 
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RMi  Mr"*" 


Utt:  VMlii  «.M J.  mmttmttm 

Exposure:  lOh  On 


(Hi) 

1.02 


X  0.08/0.191 
Y  0.00/0.191 
Z  0.07 /0J91 


L42 

I. S3 
2r24 
2.85 
3.46 

4.48 
5.70 
7.12 
8.95 

II. 39 
14.24 
17.90 
22.58 

28.48 
36.01 
45.17 
56.97 
71.82 


X  0.02/0.191 
Y  O.Oi/0.191 
Z  0.11/0.490 


X  0.09/0.191 
Y  0U)0/ 0.191 
Z  0.14/0 


X  0.07/0014 
Y  0.13/0.214 
Z  0.29/0J9I 


X  0.05 /ojn 
Y  0.00/0079 
Z  0.17/0JIT 


X  0.14/0J9I 
Y  0.00 /0J9I 
Z  0.13 /OJH 


X  0.20/0  424 
Y  0.12/0.430 
Z  O.IS/OJ0 


X  0.11/0.545 
Y  0.13/0J45 
Z  O.I4/OJ« 


X  0.10/0.411 
Y  0.21/0.411 
Z  0.21 /0.2M 


X  0.17/OJ54 
Y  0.30/OJ54 
Z  OJ4/OJOO 


X  o.unjom 
Y  0.19/ ton 
Z  0.10 /OJOl 


X  0.I3/1J4} 
Y  0.09/ 1  JO 
Z  0.07/0.477 


X  0.15/1.713 
Y  0.12/1.713 
Z  0.06/0J99 


X  0.14/1141 
Y  0.13/1141 
Z  0.06/0.794 


X  0.21/1725 
Y  0.04/1725 
Z  0.05/0.954 


X  OJl/9.446 
Y  0.09  /  3.444 
Z  0.05/ 1  J» 


X  J.I9/4J22 
Y  0.10/4J22 
7  0.04 /I  Ji3 


X  0.09  /  5.451 
Y  0.05  /  5.451 
Z  0.04/1.904 


X  0.07/4J72 
Y  0.05 /4J72 
Z  0X15/14QS 


RUN-18 
Fcbruarj  14, 1992 
Ipon  Ihsh. 


Driver  seat 

M915a2  track 


2|.fEM>  15:29:45 


1111 


=1= 


Xsv 


■S?  <  vv'-"  s-v 
’’  vCa  s 


.5ft.  !*^%^e5^^A^^S<W<•!^Srfts^^  .  ypjfti  M 


'X  ss  ..  V-.  <ft' 


x^os&s$&.^v.:c.:::.:4iiiiiiMiiiiin^ 


5-V 

.vS'C'XXs 


x.'sv-^ 


mmmmm 

\  V  XX- 


O.I 

L 


I — I — I  I  I 


'  '  t 


~i — I — i—i — I — 1 — r- 


1.0 

■  I 


RMS/FDPB  TMio 


"T 


“I — I — I — I — I — I — r 


-20 


-10 


(deciBeb) 


10 


Course :  Secondary  a 

Speed:  20  mph 

Note:  Unloaded  trailer 


USJUOkL  uvmmmTY  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-9S  15:29:45 


RUll-19  Passenger 


1:  Vehicle: .  M915a2  truck 

2:  Date: .  February  14,  1992 

3 :  Course : .  Secondary  a 

4:  Position: .  Passenger 

5:  Speed: .  25  nph 

6:  Note: .  Unloaded  trailer 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (a/s^)  before  reaching  ISO  Units* 


Zx  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.4800 

0.1073 

4.517 

20.833 

46.617 

7.12 

0.3200 

0.0899 

5.833 

25.750 

56.617 

3.46 

0.1400 

0.0809 

6.750 

29.183 

63.500 

2.85 

0.0900 

0.0632 

9.450 

38.867 

82.867 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

Yx  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.5700 

0.1274 

3.500 

16.867 

38.367 

3.46 

0.2200 

0.1272 

3.500 

16.900 

38.433 

7.12 

0.4300 

0.1208 

3.783 

18.000 

40.750 

2.85 

0.1700 

0.1193 

3.867 

18.300 

41.367 

2.24 

0.1100 

0.0982 

5.133 

23.183 

51.367 

Sx  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.4300 

0.3999 

0.867 

5.783 

14.550 

2.85 

0.3800 

0.3208 

1.350 

7.850 

19.183 

2.24 

0.2700 

0.2020 

2.883 

14.400 

33.250 

8.95 

0.2200 

0.1966 

3.017 

14.900 

34.300 

7.12 

0.1600 

0.1600 

4.117 

19.267 

43.367 

*  International  Standards  Organization  ISO  2631:  Coaifort  ...  Reduced  confort  boundary 

Fatigue  ...  Fatigue*decreaaed  proficiency  boundary 
Health  ...  Health  and  safety  exposure  Halt 
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M91Sa2  truck 


UIK  VftMioaR.MXl 


i<wU) 


RUN-19 

February  14, 1992 


Exposure:  lOh  Om 

wi»  - 

RCB 

FDPB 

HSEL 

1  1  1  1  1  i  1  1  1 

1  1  1  _L  1  1  1  1  1 

±  1  I  1  J 

1  1  1  1  1 

.  1  1  1  1  1  1  1  1  1 

ItSUB  1  1  1^8  V  r 

X  0.0S/0il9i 

r  F 

r  1  F  F  T  7 

T  ■ 

1 - 1 - lilt 

1.02 

1.42 

1.83 

2.24 

2.85 

3.46 

4.48 

5.70 


0.07/ ailM 
0.05 /0J3I 

0.06/0.191 

0.05/0.191 

0.07/0.450 

0.06/0.191 

0.07/0.191 

O.IO/OJM 

0.07/Ol2I4 
0.11/0^14 
0.27 /(U5i 

0.09 /OJ73 
0.17/0.273 
0.30/0317 

0.14/0331 
0.22/0331 
0.43 /03« 

0.11  /0.42I 
0.10/0329 
0.13/0361 

0.14/034S 

0.14/0345 

O.i3/O3fl 


X  0.33/0301 

7,12  Y  0.43/0311 

Z  0.16/0361 


8,95 

11J9 

14Jt4 

17.90 

22.58 

28.48 

36.01 

45.17 

56.97 

71.82 


X  0.0/0356 

Y  0.57/0356 
Z  0.22/0300 

X  0.35/1390 

Y  0.46/1390 
Z  0.17/0301 

X  0.34/130 

Y  0.25/130 
Z  0.00/0.4T7 

X  0.19/1,713 

Y  0.20/1.713 
Z  036/0399 

X  0.16/2.161 

Y  0.22 /XI61 
Z  0.a5/0;756 

X  0.24 /X725 

Y  0.12 /X725 
Z  0.05/0.954 

X  0.33  /  3.446 

Y  0.09/3346 
Z  0.04/1306 

X  I.3D/4322 

Y  0.26/4323 
Z  0.06/1313 

X  0.38/5.451 

Y  0.08/5351 
Z  0.06/I.9QI 

X  0.29/6372 

Y  0.09/6372 
Z  0.05/1405 


.■  <iy 


214E^9^  15:29:45 


'  \^-0Cv 


'  . 


.  s  ^  c,<S:VC  '  -ft)-'  ^ 

S  V-  $5V 

❖  '■<^C3l>ySS 


\<  \v  s 


0.1 

L 


l—i— I— I— I— j—r 

-20 


I  '  I  I  I — r— 1 — 1“ 

-10 


1.0 


RMS^FDPB  ratio 


I  I  I - 1— T" 

0 


'  '  I  I  ' 

(declBeU) 


10. 

J 


10 


-I — I — I — I — I  I  I — t— I 

20 


Course :  Secondary  a 

Speed:  25  mph 

Note:  Unloaded  trailer 
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U8AARL  suBBary  of  aaolysia 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-KP-93  15:29:45 


RDM- 19  Driver 


1: 

Vehicle : . 

M915a2  truck 

2: 

Date : . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

25  Bph 

6: 

Note: . 

Unloaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Zx  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

3.46 

0.0900 

0.0520 

12.183 

48.367 

101.500 

7.12 

0.1700 

0.0478 

13.617 

53.117 

111.000 

8.95 

0.1900 

0.0425 

15.800 

60.500 

125.000 

2.85 

0.0600 

0.0421 

15.933 

61.000 

126.250 

4.48 

0.0900 

0.0402 

16.900 

64.250 

132.250 

Yx  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.4600 

0.1028 

4.800 

21.933 

48.867 

2.24 

0.1100 

0.0982 

5.133 

23.183 

51.367 

2.85 

0.1300 

0.0912 

5.700 

25.300 

55.750 

7.12 

0.3200 

0.0899 

5.833 

25.750 

56.617 

3.46 

0.1300 

0.0751 

7.467 

31.800 

68.867 

Zx  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.1900 

0.1900 

3.183 

15.583 

35.683 

8.95 

0.1800 

0.1609 

4.083 

19.150 

43.117 

3.46 

0.1600 

0.1488 

4.583 

21.050 

47.117 

2.85 

0.1600 

0.1351 

5.267 

23.683 

52.367 

2.24 

0.1500 

0.1122 

6.833 

29.500 

64.250 

»■ 


1 


4 


*  International  Standards  Organization  ISO  2631:  Cooifort  ...  Raducod  coarfort  bouKlary 

Fatigue  ...  Fatigua>decraasad  proficiency  boundary 
Health  ...  Health  and  safety  axpoaura  Unit 
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IteliktMtMiiVi 

PlUpiiiirMiwii 


R.M4k 


RUN-19 

Febniai7  14, 1992 


Drivo*  seat 

M915iatnick 


Exposure:  lOh  Om 

RGB 

FDPB 

HSEL 

/n.v  1  1  t 

1  1  1  1  1 

1  1 

1  1  1  1  1  1  1  1  1 

1  1  1  I  1 

1  1  1  1  1  1  1  1  1  1  1  I  1  1 

|XU|  f^ma/rurm  (  "  '  '■  | - Tl 

-f  1  f  1  I  T 

.  .  ,  .  .  ,  .  , 

1.02 

1.42 

1.S3 

2.24 

2.85 

3.46 

4.48 

5.70 

7.12 

8.95 


X  0.03/0.191 

Y  0.04/0.191 
Z  0.05 /0J31 

X  0.02/0.191 

Y  0.04/0.191 
Z  0.06/0.490 

X  0.03/0.191 

Y  0.06/0.191 
Z  0.09 /0J96 

X  0.04/0.314 

Y  0.n/0J14 
Z  0.15/0.390 

X  0.06/0.373 

Y  0.13/0.373 
Z  0.16 /0J17 

X  0.09 /0J3I 

Y  0.13 /0J31 
Z  0.l6/0.3n 

X  0.09/0.439 

Y  0.06/0.429 
Z  0.06/0.361 

X  0.I0/0.54S 

Y  0.11/0.545 
Z  0.10/0.361 

X  0.17/0.661 

Y  0.32  /  0.661 
Z  0.19/0.361 

X  O.I9/OJ56 

Y  0.46 /0J56 
2  O.16/OJ00 


4A  ^  --xs  S-, 

A..  ''jf  ^ 

w  5  %  ^  v'“  >  s 


'.vv.v.aMsBsttHaRaRa 

$!• 

■•.V. 

vS 

11J9 

V 

0  33/iM 

z 

0.14 /OJII 

14.24 

X 

0.16/1  JOS 

%<ssss-. 

Y 

0.13/ije 

z 

0.1 1  /0.477 

X 

0.14/1.713 

17.90 

Y 

0.11/1.713 

Z 

0.07 /0J99 

22.58 

X 

0.16/X161 

Y 

O.U/XIOl 

Z 

0.07 /atso 

28.48 

X 

0.24 /XTU 

Y 

0.II/2.72S 

Z 

0.06/0.194 

36.01 

X 

0.23/3.446 

Y 

0.06  /  3.446 

Z 

0.05 /1J96 

45.17 

X 

0.11 /4JS 

Y 

0.12 /4ja 

Z 

0.04 /I  JI3 

56.97 

X 

0.09/5.451 

Y 

0.05  /  5.451 

Z 

0.04/1.906 

71.82 

X 

0.06 /6J72 

Y 

0.03 /6J72 

2 

0.05/2.405 

0.1 

1 

3t.«sr.«) 

15:29:45 

(  III  I- 

-20 

'••"1  ' 


Course: 

Speed: 

Note: 


1.0 

I  I  I 


RMS/FDPB  ntio 

I  I  I _ 


I — I — r—i — I — I — I — I — I — I — I — I — I — I — I — I — I — r-T-  i^  "r  -i ' 

-10  0  (deciBeb)  10 


10 

J 


I  I  I  I — I 

20 


Secondary  a 
25  nph 

Unloaded  trailer 
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USAMtL  suuuiry  of  analysis 
per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21 -SEP-93  13:29:45 


RUll-23  Passenger 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date : . 

February  14/  1992 

3; 

Course: . 

. .  Cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

8  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.6600 

0.4632 

0.283 

2.817 

7.717 

2.24 

0.5000 

0.4464 

0.300 

2.983 

8.117 

4.48 

0.5600 

0.2500 

1.167 

6.967 

17.217 

1.83 

0.1000 

0.1000 

5.000 

22.683 

50.367 

7.12 

0.3500 

0.0983 

5.133 

23.117 

51.367 

Ys  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2100 

0.1875 

1.900 

10.267 

24.433 

1.83 

0.1600 

0.1600 

2.450 

12.617 

29.500 

2.85 

0.2100 

0.1474 

2.800 

14.017 

32.433 

1.42 

0.1300 

0.1300 

3.400 

16.433 

37.500 

3.46 

0.2200 

0.1272 

3.500 

16.900 

38.433 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.7000 

0.5238 

0.517 

3.917 

10.267 

2.85 

0.5700 

0.4811 

0.583 

4.433 

11.467 

4.48 

0.3500 

0.3500 

1.167 

6.967 

17.217 

3.46 

0.2200 

0.2046 

2.833 

14.183 

32.750 

1.83 

0.2600 

0.1759 

3.567 

17.150 

39.000 

» 


i 


*  International  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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Pttssencer  seat 
M915a2  truck 


USAARL  siiaBary  of  analysis 

par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


Rini-23  Driver 


21-SEP*93  15:29:45 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3; 

Course: . 

Cross  country  #1 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

8  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Xt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hovirs) 

(hours) 

(hours) 

2.85 

0.4700 

0.3298 

0.633 

4.700 

12.117 

2.24 

0.3600 

0.3214 

0.667 

4.883 

12.517 

4.48 

0.3500 

0.1563 

2.550 

13.017 

30.300 

7.12 

0.2300 

0.0646 

9.167 

37.867 

80.867 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.1700 

0.1700 

2.233 

11.683 

27.433 

2.24 

0.1700 

0.1518 

2.667 

13.500 

31.367 

1.42 

0.1100 

0.1100 

4.350 

20.183 

45.250 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

3.46 

0.1400 

0.0809 

6.750 

29.183 

63.500 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.3200 

0.2701 

1.817 

9.900 

23.617 

2.24 

0.3600 

0.2694 

1.817 

9.933 

23.683 

4.48 

0.2100 

0.2100 

2.717 

13.717 

31.750 

7.12 

0.1400 

0.1400 

5.000 

22.683 

50.367 

3.46 

0.1300 

0.1209 

6.167 

27.000 

59.250 

*  Inttnwtfonal  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigue  ...  Fstigua-dacraaaad  proficiency  bouidary 
Health  ...  Health  and  safety  exposure  limit 
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Driver  seat 
M915a2tnick 


nSAARL  •tauuury  of  analysis 
per  180-2631*  guideline  on 
whole-body  vibration  (WBV) 


KDlf-24  Passenger 

21-SEI>-ff5  1S:29:U 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course: . 

. .  Cross  country  #l 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

10  nph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  HBV  exposvure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.6100 

0.4281 

0.333 

3.183 

8.583 

2.24 

0.4100 

0.3661 

0.517 

4.033 

10.583 

5.70 

0.5700 

0.2000 

1.700 

9.433 

22.617 

4.48 

0.3800 

0.1696 

2.233 

11.717 

27.500 

3.46 

0.1900 

0.1098 

4.367 

20.250 

45.367 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2500 

0.2232 

1.417 

8.133 

19.800 

1.83 

0.1700 

0.1700 

2.233 

11.683 

27.433 

1.42 

0.1400 

0.1400 

3.033 

14.967 

34.433 

2.85 

0.1900 

0.1333 

3.267 

15.933 

36.433 

3.46 

0.2300 

0.1329 

3.283 

15.967 

36.500 

Zt  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.5300 

0.4474 

0.683 

4.933 

12.617 

2.24 

0.5300 

0.3966 

0.883 

5.850 

14.717 

4.48 

0.3000 

0.3000 

1.517 

8.600 

20.800 

3.46 

0.2600 

0.2418 

2.167 

11.433 

26.933 

5.70 

0.2400 

0.2400 

2.200 

11.550 

27.183 

*  Intcnwtional  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  coaifort  boundary 

Fatigue  ...  Fatigue>decraased  proficiancy  boundary 
Health  ...  Health  and  safety  exposure  limit 
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RMS:  VRMicaR.MX«nlMilai 

Exposure:  lOh  Om 


(i>M) 


X: 

Y:  Tn 
Zi  Vaxtal 


RUN-24 
February  14, 1992 


Passenser  seat 
M915a2tnick 


(H*) 

1.02 


1.42 

1.83 

2.24 
2.85 
3.46 

4.48 
5.70 
7.12 
8.95 
11J9 

14.24 
17.90 
22.58 

28.48 
36.01 
45.17 


XMS/VDn 


X 

Y  0.12 /O.IM 
Z  0,0»/0Al 


X  ois/o.m 

Y  0.14/0.191 
Z  O.IO/O.4S0 


X  0.00/0.191 
Y  0.17/0.191 
Z  0.29/0J96 


X  0.41  /  0.314 
Y  0.2S/0.314 
Z  OJ3/Oja 


X  0.01 /OJ73 
Y  0.19/0.373 
Z  0J3/0JI7 


X  0.19 /0J3I 
Y  0.B/0J31 
Z  0.30 /OJK 


X  0JI/0.429 
Y  0.30/0.429 
Z  OJO/OJOl 


X  0J7/0.54S 
Y  0.34 /0J4S 
Z  0.34 /OJM 


X  OJt/0.011 
Y  0.31/0.011 
Z  0.13/0.30 


X  0.2S/0JM 
Y  0J3/0J90 

z  aii/ojoo 


X  0.10 /IM 
Y  0.10/1.000 
Z  0.10 /OJIl 


X  0.10/ 130 
Y  0.11/130 
Z  030/0.477 


X  0.17/1.713 
Y  0.31/1.713 
Z  03S/0399 


X  0.11/ 1101 
Y  0.19/1101 
Z  0.05/0.730 


X  0.19/1725 
Y  0.13/1725 
7.  034/0.954 


X  039/3.440 
Y  039/3.440 
Z  OJM/IJBO 


X  0.79/4323 
V  0.31/4332 
/  035/1313 


IRCB 


I  I  I  ■  I  I  ■  ■  2 


r 


>  «  t  i  I 


V  'i  ^  f 


FDPB 


HSEL 


-i  ^  1-  l-i-i  1  -1-  i  ■  .  . 


1 — I — I — r- 


'  ss\v  O 


5  \sX  .  ^ 


^  s  V  s'? '  "  ss  '  s\Xsv  C  ‘•>:$s'  SSttMaSNNMMRMMMMMI^^ 


■;  %  ''  s\.>Xss......s..ss  S'\<-ss  ss\s\  i 

^^5  N  * 


sVvXs\''>''XJ:ss  s'Xs  s5sssX«4s\X 
sS  sN.'XCssXsNssXCsNNsXsmX^S^^^ 


-5:sXsX<*:'>i5;$:$s 
'SXX$'s=$CsX.'X5X:i:: 
x<.5'  V  <C 


mm: 


56.97 

X  0.07/5.451 

Y  0.15/5.451 

Z  030/1.901 

71.82 

X  ojsttxn 

Y  O.IO/«J12 

7.  0MI2M 

0.1 

1  1  1 

1.0 

1  1  _i — 1 — i__i - 

RMS/FDPB  ratio 

i  1  1  I  ...  . 

31-SEP^ 

15:29:40 

1  '  '  '  '  1 
•20 

"1  ""f  "  T'  T'-j-'  T'  "T 

-10 

1  1  1  1  1  1  1  1  1 

0 

1  •  •  1  1  1  1  1  1  ■  1  •  1  1  1  1  1  1 

(deciBels)  10 

10 


20 


Course:  Cross  country  #1 

Speed:  10  nph 

Note:  Loaded  trailer 


vnuURIi  suMMiry  of  oiuilysls 
per  ISO-2631*  guideline  on 
whole-body  vibration  (W6V) 


1:  Vehicle: .  M9l5a2  truck 

2:  Date: .  February  14,  1992 

3:  Course: .  Cross  country  #1 

4:  Position: .  Driver 

5:  Speed: .  10  aph 

6:  Note: .  Loaded  trailer 


RDH-24  Driver 


21-SEP-93  15:29:46 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (a/s^)  before  reaching  ISO  liaits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.4300 

0.3018 

0.767 

5.350 

13.583 

2.24 

0.2800 

0.2500 

1.167 

6.967 

17.217 

5.70 

0.3500 

0.1228 

3.700 

17.650 

40.000 

4.48 

0.2300 

0.1027 

4.817 

21.967 

48.867 

3.46 

0.1300 

0.0751 

7.467 

31.800 

68.867 

Y:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1900 

0.1696 

2.233 

11.717 

27.500 

1.83 

0.1500 

0.1500 

2.717 

13.717 

31.750 

1.42 

0.1000 

0.1000 

5.000 

22.683 

50.367 

3.46 

0.1700 

0.0983 

5.133 

23.150 

51.367 

1.02 

0.0800 

0.0800 

6.850 

29.550 

64.367 

Zt  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.3300 

0.2786 

1.717 

9.500 

22.750 

2.24 

0.3300 

0.2469 

2.100 

11.117 

26.250 

5.70 

0.2000 

0.2000 

2.933 

14.583 

33.617 

4.48 

0.1800 

0.1800 

3.450 

16.650 

38.000 

7.12 

0.1600 

0.1600 

4.117 

19.267 

43.367 

*  Intamatfonal  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigua  ...  Fatigua-decraasad  proficiancy  boundary 
Health  ...  Haaltb  and  safaty  axposura  limit 
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MBU  HMhhmlMft^MpaMlWl 
fOM:  rultir  itnri— pmflri— >  twilii> 
id:  iiduuMl  coofaM  hoM^iy 
ilO:  VftwtMa  ■whwrinM 


RUN-24 
Febniai7  14, 1992 


Driver  seat 
M915a2  truck 


(H*) 

1.02 

1.42 

1.83 

2.24 
2.85 
3.44 

4.48 
5.70 
7.12 
8.95 
1139 

14.24 
17.90 
22.58 

28.48 
34.01 
45.17 
54.97 
71.82 


::  lOh  Om 

■:!S5SSSgSS«!SSm!SS:5^^ 

RCB 

FDPB 

HSEL 

i.  1_ 

1  1 .  1  1  1  1  1  1  1 

1  1  1  1  1 

I  1  1  i  1  1  1  1 

1  ....  1 

0412 /X)91 
■  0419 /X191 

I  r 

1  1  >  .  .  . 

'  '  1 

.  .  ,  .  , 

Z  0M/0i3l 

X  oiB/o.im 

Y  o.io/i.191 
Z  O.I3/tt.4» 

X  0j06/tt.l9l 

Y  0.15/0.191 
Z  0.17/01399 

X  OJI/OJU 

Y  0.19 /0JI4 
Z  OJ3/OJ9i 

X  0.43/0.373 

Y  0.11/0.373 
Z  0J3/0J17 

X  0.13 /0J3I 

Y  0.17 /0J31 
Z  O.IO/OJM 

X  0.23/0.439 

Y  0.15/0.429 
Z  0.1i/0.3« 

X  0J5/0J45 

Y  0.14/0J4S 
Z  0JD/0.M 

X  0.31/0.491 

Y  0.19 /OJil 
7.  0.14 /OJ99 

X  0.15 /0JS6 

Y  0.19/0J54 
Z  0.13 /OJOO 

X  0.14/14)90 

Y  0.13/ IM 
7.  0.12 /0J91 

X  0.30/ IJCS 

Y  04)9/ 1JC3 
Z  04)9/0.417 

X  0.19/1.713 

Y  0.15/1.713 
Z  0419 /0J99 

X  OJO/XI41 

Y  0.15 /XI41 
Z  04)6/0.754 

X  O.M/X735 

Y  0.10/X72S 
Z  04M/0.954 

X  0.38/3.444 

Y  04)7/3.444 
Z  04kS/IJ04 

X  0.14/4323 

Y  04)9/4323 
Z  OM/IM 

X  0.13/5.451 

Y  04)7  /  5.451 
Z  0415/ 1.909 

X  04)7/«J73 

Y  04)5 /4J72 
7.  04)5 /X4Q5 


31<«M3  13::!9:46 


m 


0.1 

L 


I  '  '  '  ' 
-20 


Course : 

Speed: 

Note: 


I  I  '  » 
-10 


1.0 
■  ■  » 


RMS/FDPB  ratio 


10. 


I  '  I  '  ' 

(dMiBeU) 


-J- 

10 


~T~T 


— I 
20 


Cross  country  #1 
10  mph 

Loaded  trailer 
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1l8IJau:i  •uaaary  of  analysis 
par  ISO**2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEP-93  15:29:46 


KUM-25  Passenger 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date : . 

February  14,  1992 

3: 

Course: . 

. .  Cross  country  #1 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

12  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.7800 

0.3482 

0.567 

4.350 

11.300 

7.12 

1.1200 

0.3146 

0.700 

5.033 

12.867 

2.24 

0.3100 

0.2768 

0.917 

6.050 

15.150 

2.85 

0.3800 

0.2667 

1.000 

6.367 

15.867 

5.70 

0.5400 

0.1895 

1.867 

10.133 

24.117 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2000 

0.1786 

2.067 

10.967 

25.867 

1.83 

0.1600 

0.1600 

2.450 

12.617 

29.500 

1.42 

0.1500 

0.1500 

2.717 

13.717 

31.750 

3.46 

0.2300 

0.1329 

3.283 

15.967 

36.500 

7.12 

0.4500 

0.1264 

3.533 

17.000 

38.750 

Z  t  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3000 

0.3000 

1.517 

8.600 

20.800 

7.12 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.24 

0.2300 

0.1721 

3.683 

17.617 

39.933 

5.70 

0.1700 

0.1700 

3.767 

17.867 

40.500 

2.85 

0.1900 

0.1604 

4.100 

19.217 

43.250 

t 


1 


■s 


*  International  Standarda  Organization  ISO  2631:  Cooifort  ...  Raducad  coorfort  bomlary 

Fatigue  ...  Fatigua-decraaaad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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X  04S/«.lfl 

Y  0.11 /•.Ifl 
Z  OjO»/OJSI 

X  0j«/aifl 

Y  0.IS/0.I9I 
Z  0.0/0490 

X  OjOi/O.IM 

Y  0.10/0.191 
Z  O.I«^/OJM 

X  OJI  /0Jt4 

Y  OJO/0.214 
Z  0.2S/0J9I 

X  0Ji/0J13 

Y  ai7/0J13 
Z  0.19 /0J17 

X  0.19 /0J3I 

Y  03/0J)l 
Z  0.14 /OJM 

X  0,71/0.429 

Y  0J3/0.429 
Z  0J0/0.2ai 

X  0.54/0.54S 

Y  0JS/0J4S 
Z  O.I7/OJ0 

X  1.13/O.dil 

Y  0.49/0.011 
Z  0.31 /OJ0 

X  0J7/0J90 

Y  OJO/OJ90 
Z  0.11 /OJQO 

X  0.31 /liMO 

Y  OJT/IjOSO 
Z  0.13 /OJIt 

X  0.29/1.30 

Y  0.10/1  JO 
Z  0.10/0477 

X  0J7/ 1.713 

Y  OJS/ 1.713 
Z  04I/0J99 


^ '  V.  fl-'s  s  vS.fty*\Ns  ^u'  Av  m 

'«>  .  H 

NtSXJ*  V  9 

‘•$‘5?sissa 

ss<^  II 

«... 

*•  A  ^  s'  ■•  fl 

^SSSS®$5'5Xs  •'x  •?> 

^  "s 

^  \  M 

®sssisa:s4^^svvi^', 

4MSS  '  s.'WOf-":' » 

SSSSSS«S•S»^^.  ^  ?>*v^''iXSSiOSCsmi 


<.'s-.'<''f  S^wssss^ssnw 
3S:S&m<..,v.-S:  sV5&.Sim«miS^IIII# 

«.W"-'f'-"\'^'  -S' 

smw?¥^' 


22.58 


28.48 


X  ojo/im 

Y  OJJ/IM 
7.  0jni0.13t 

X  OJ2/X71S 

Y  O.M/X723 
7.  0M/0.4M 


X  OJO/3^ 

Y  OM/3.446 
Z  04tf/IJB6 

X  OJI/OZ2 

Y  aM/4JZ2 
7.  OA5/UI3 

X  0Jt/S.4SI 

Y  a.lt/S^I 

z  ojM/i.m 

X  0.13 /UTl 

Y  ^mium, 
Z  OMtlM 


21-aM  13:39:46 


RMS/FDPB  ratio 


(deciBelt)  10 


Course:  Cross  country  #1 

Speed:  12  mph 

Note:  Loaded  trailer 
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USAJOtL  suMuury  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21 -SEP-93  15:29:46 


RXni-25  Driver 


l: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course : . 

. .  cross  country  #l 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

12  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zt  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.4200 

0.1875 

1.900 

10.267 

24.433 

7.12 

0.6400 

0.1798 

2.033 

10.867 

25.683 

2.24 

0.1800 

0.1607 

2.433 

12.550 

29.300 

2.85 

0.2000 

0.1404 

3.017 

14.933 

34.367 

5.70 

0.3400 

0.1193 

3.867 

18.300 

41.367 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.1300 

0.1300 

3.400 

16.433 

37.500 

2.24 

0.1400 

0.1250 

3.600 

17.250 

39.183 

1.42 

0.1100 

0.1100 

4.350 

20.183 

45.250 

7.12 

0.3000 

0.0843 

6.383 

27.800 

60.750 

5.70 

0.2400 

0.0842 

6.383 

27.800 

60.867 

Zt  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.3300 

0.3300 

1.283 

7.550 

18.500 

4.48 

0.2700 

0.2700 

1.817 

9.900 

23.617 

5.70 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.24 

0.2400 

0.1796 

3.467 

16.717 

38.050 

2.85 

0.2100 

0.1773 

3.533 

17.000 

38.617 

r 


1 


*  Inttrnational  Standards  Organization  ISO  2631:  Comfort  ...  Reducad  comfort  bowdary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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MCMt 

Kitt:  VftmiiaoR.liX 


Exposure:  lOh  Om 


28.48 


45.17 


X  oua/o.ifi 

Y  0^/O.lfl 
Z  OMf^l 

X  OjOB/O-IM 

Y  0.11 /•.Ifl 

z  ai3/04» 

X  0j04/0.tfl 

Y  0.1S/0.I9I 
Z  0.11 /OJM 

X  O.lt/0.314 

Y  0.14/0.314 
Z  0.34 /oja 

X  OJO/O.Z73 

Y  0.10/0.29) 
Z  0JI/0JI7 

X  0.12 /OJ)l 

Y  0.14 /0J31 

Z  o.i</oja 

X  0.43/0.43P 

Y  0.14/0.430 
Z  0.3T/0ja 

X  0M/9M5 

Y  OJ4/OJ4S 
Z  0.21 /oja 

X  0.44 /OJil 

Y  OJO/OJIl 

z  049 /oja 

X  0.17 /04S4 

Y  045/OJ94 
z  ai4/ojoo 

X  0.19/ ijoa 

Y  0.17 /IM 
Z  0.17/OJil 

X  041/ 1  ja 

Y  0.11 /I ja 
Z  0.13/0.477 

X  044/1.719 

Y  041/1.719 
Z  0.11 /oja 

X  049/XI4I 

Y  041/4141 
Z  049/0.794 

X  047/X73S 

Y  0.14/3.739 
Z  049/0.994 

X  049/9.444 

Y  044/9.444 
Z  049/ 1444 

X  041/4422 

Y  04i/44a 
Z  049/IJI9 

X  0.15/9.491 

Y  0.11/5.491 
Z  044/i.ai 

X  047/4473 

Y  047/4473 
Z  044/3.405 


X: 

Y:  Twmn 
Z:  VMikBl 


RUN-.25 
February  14, 1992 


Driver  seat 
M915a2  truck 


mmmmmm 


^  <v'; 

sl.-SiSSJ'Sss- 

«S.  4sv^-5 

ii1<w«6»  .  V  v'^''  s  "v  '^Xi-SK 


) 

m 

:s@i« 

®0W?SSa:Siii:BSS^^ 

Sfm  s  ^  'M  X  (f-  i  V 

«sm  s  ■■  '"s'Ss 


M-tBMi  13:29:46 


RMS/FDPB  ntio 


(deciBeb)  10 


Course:  Cross  country  il 

Speed:  12  nph 

Note:  Loaded  trailer 
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UUUtftL  •UBMry  of  analysis 
per  ISO'-2631*  guideline  on 
whole-body  vibration  (WBV) 


RDH-2<  Passenger 


21-SEP-93  15:29:«6 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course : . 

Paved 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

55  mph 

6: 

Note : . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z:  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.5700 

0.5089 

0.233 

2.433 

6.783 

2.85 

0.6300 

0.4421 

0.317 

3.033 

8.217 

7.12 

0.9900 

0.2781 

0.917 

6.000 

15,050 

4.48 

0.5500 

0.2455 

1.200 

7.150 

17.583 

8.95 

0.4100 

0.0916 

5.667 

25.183 

55.500 

Ys  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.4200 

0.1180 

3.933 

18.550 

41.867 

2.85 

0.1600 

0.1123 

4.217 

19.683 

44.250 

2.24 

0.1200 

0.1071 

4.533 

20.867 

46.617 

1.83 

0.0800 

0.0800 

6.850 

29.550 

64.367 

3.46 

0.1300 

0.0751 

7.467 

31.800 

68.867 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.7500 

0.7500 

0.200 

2.250 

6.317 

2.85 

0.3200 

0.2701 

1.817 

9.900 

23.617 

4.48 

0.2500 

0.2500 

2.067 

10.967 

25.867 

2.24 

0.3200 

0.2395 

2.200 

11.583 

27.250 

3.46 

0.1800 

0.1674 

3.850 

18.250 

41.250 

r 


i 


*  Intcmatfoiwl  Stand^^rds  Organization  ISO  2631:  Comfort  ...  Raducad  eoarfort  boundary 

Fatigue  ...  Fatiguc-dacraaaed  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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USUAL  sumary  of  analysis 
per  ISO’>2631*  guideline  on 
whole-body  vibration  (WBV) 


RUV-as  Driver 


21-SEP-93  1S:29:47 


1: 

Vehicle: . 

M9lSa2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

. .  Driver 

5: 

Speed: . 

55  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.4000 

0.3571 

0.533 

4.183 

10.933 

2.85 

0.4200 

0.2947 

0.800 

5.533 

14.000 

7.12 

^ .5200 

0.1461 

2.833 

14.183 

32.750 

4.48 

U.1800 

0.0804 

6.817 

29.433 

64.000 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.2500 

0.0702 

8.200 

34.367 

74.000 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

2.24 

0.0600 

0.0536 

11.717 

46.750 

98.500 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

1.42 

0.0400 

0.0400 

17.000 

64.500 

133.000 

Si  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.4100 

0.4100 

0.817 

5.583 

14.117 

2.85 

0.3800 

0.3208 

1.350 

7.850 

19.183 

2.24 

0.3500 

0.2619 

1.900 

10.300 

24.500 

4.48 

0.1900 

0.1900 

3.183 

15.583 

35.683 

3.46 

0.1400 

0.1302 

5.550 

24.750 

54.617 

*  International  Standards  Organization  ISO  2631:  Coorfort  ...  Roducad  coafort  bowidary 

Fatigue  ...  Fatigua-decraasad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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RUN-26 

February  14, 1992 


Drivo'seat 

M915a2  truck 


HHLi  HnkhiidMfeVa^MMMi 
RM:  FaHt>i  ifciriwaaipwflci—ytwMiit}' 
ICS:  ladyonl  ooniBii  koMBiMy 
IMS:  VSMtk)oR.MJ.M«lM«iM(ii49 


X:  I 

Z:  Vartkal 


OSJUAL  mrxammxy  of  analyais 
p«r  ISO-2631*  guideline  on 
whole-body  vibration  (H6V) 


1:  Vehicle: .  N9l5a2  truck 

2:  Date: .  February  14,  1992 

3:  Course: .  Paved 

4:  Position: .  Passenger 

5:  Speed: .  35  aph 

6:  Note: .  Loaded  trailer 


RUV-27  Passenger 

21-SEP-93  15:29:47 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  liaits* 


Zi  Longitudinal 

Comfort 

Fatigue 

Health 

(H2) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2900 

0.1295 

3.417 

16.500 

37.683 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

56.97 

2.0100 

0.0706 

8.150 

34.183 

73.617 

7.12 

0.1800 

0.0506 

12.650 

49.867 

104 . 500 

Ys  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3700 

0.1652 

2.333 

12 . 117 

28.367 

3.46 

0.1100 

0.0636 

9.367 

38.550 

82.250 

8.95 

0.2300 

0.0514 

12.367 

49.000 

102.750 

1.83 

0.0500 

0.0500 

12.833 

50.500 

105.750 

1.42 

0.0400 

0.0400 

17.000 

64.500 

133.000 

1 t  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.3300 

0.2786 

1.717 

9.500 

22.750 

4.48 

0.2100 

0.2100 

2.717 

13.717 

31.750 

2.24 

0.2300 

0.1721 

3.683 

17.617 

39.933 

3.46 

0.1500 

0.1395 

5.033 

22.750 

50.617 

7.12 

0.0800 

0.0800 

10.783 

43.500 

92.000 

*  Intcrrwtlenal  Standards  Orsanization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigue  ...  Fatigue-dacraasad  proficiancy  boundary 
Health  ...  Health  and  aafety  exposure  limit 
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HnMitndMfc^i 
FaOfM  >*4oCMMiii| 


AMI:  VftniionR.MXi 


RUN-27 

February  14, 1992 


Passenger  seat 
M915a2  track 


Expofiure:  lOh  Om 

RCB 

PI»>B 

HSEL 

_l - i - 1 - 1 - L.J - 1 - i - 1_ 

■  till 

1  1  1  1  1  1  1  1  i  I  1  1  1  1 

1  '  1  I  1  1  1 

1.02 

1.42 

1.83 

2.24 
2.85 
3.44 

4.48 
5.70 
7.12 
8.95 
nJ9 

14.24 
17.90 
22.58 

28.48 


45.17 

54.97 

71.82 


Y  ojaa/«.m 

z  oja/«j9i 

X  aa/0.191 

Y  OM/Siltl 

z  oja/«4» 

X  ojM/o.m 

Y  OM/O.IW 

z  oM/ojm 

X  O.M/0.214 

Y  0iM/MI4 

z  o^/tua 

X  0.11 /ojra 

Y  OMtOm 
Z  0J3/UI7 

X  OiW/OJU 

Y  O.II/OJll 
Z  O.IS/OJH 

X 

Y  OSttOAXt 

z  0.11 /oja 

X  OA1/OJ4S 

Y  0J0S/0J4S 

z  oM/ojm 

X  o.tt/o.ai 

Y  0.12/a.ai 
7.  o.a/oja 

X  o.K/oja 

Y  o3/oja 

z  om/ojoo 

X  0.14 /IJM 

Y  o.a/ijoa 

z  o.a»/ejti 

X  0.14 /I  JO 

Y  0.14/ 1  JO 
Z  OMIOAH 

X  O.I</ 1.713 

Y  0JZ/I.7I3 
Z  OjniOMt 

X  0.13 /LMl 

Y  O.K/XIM 
7.  OMtOJit 

X  0JI/Z72S 

Y  OJl/ZTS 
Z  01IS/O.0M 


X  0J3/3.441 

34.01  V  0MI3AU 

Z  03M/IJM 


X  0J</4JS 

Y  0JM/4J21 
Z  0.04/ 1 JI3 

X  21H/3.4SI 

Y  0JI/S.4SI 
Z  0.07/ !.«■ 

X 

Y  0.07/*J73 
Z  0M/3.40S 


21-ieMS  IS;»:47 


0.1 

I _ 

I — I — I — I — r- 


1.0 


RMS/FDPB  ratio 


10. 


-20 


-10 


1 — I — I — I — r 

(deciBelo) 


— 1 — I — I — I — t- 

10 


■7~l 

20 


Course: 
Speed : 
Note: 


Paved 
35  mph 

Loaded  trailer 
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vnMKL  mvmmmxj  of  analysis 
par  ISO-2631*  guldaline  on 
whola-body  vibration  (WBV) 


Rini-27  Drivar 


21-SEP-9S  15:29:47 


l: 

Vehicle: . 

. .  N9lSa2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Drivar 

5: 

Spaed: . 

35  mph 

6: 

Mote: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  Units* 


Zi  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3500 

0.1563 

2.550 

13.017 

30.300 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

3.46 

0.0600 

0.0347 

20.250 

75.250 

153.500 

7.12 

0.1000 

0.0281 

26.117 

94.000 

189.000 

2.24 

0.0300 

0.0268 

27.617 

98.750 

198.000 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2400 

0.1071 

4.533 

20.867 

46.617 

3.46 

0.0700 

0.0405 

16.750 

63.750 

131.500 

1.83 

0.0400 

0.0400 

17.000 

64.500 

133.000 

8.95 

0.1600 

0.0358 

19.550 

72.750 

148.750 

2.24 

0.0400 

0.0357 

19.550 

72.867 

149.000 

Sx  Vertioal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2400 

0.2400 

2.200 

11.550 

27.183 

2.85 

0.2200 

0.1857 

3.283 

16.017 

36.617 

2.24 

0.1800 

0.1347 

5.283 

23.750 

52.617 

3.46 

0.1100 

0.1023 

7.767 

32.867 

71.000 

7.12 

0.0900 

0.0900 

9.217 

38.050 

81.250 

*  Intamational  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  coarfort  boundary 

Fstlgua  ...  Fatiguo'dacraatod  proffciancy  boundary 
Health  ...  Health  and  safety  axpoeura  limit 
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HHLi  HMkkinlNkv 
VDtl:  hUgut-  linmmiJ 


■MS:  VfcwtOTi  K.MX  ■MhMrtl 

Exposure;  lOh  Om 


X  OAi  /e.m 

1.02  Y  MI/OlMI 

Z  04I/0JSI 

^  X  o^i/oiin 

1.42  Y  iMa/o.iM 

Z  OMIOM 

^  X  ojoa/ciM 

I. 83  Y  OJM/S.IW 

z  oMiojm 

X  0.09/0^14 

2.24  Y  04M/UI4 

Z  O.IS/SJM 

X  axnitm 
2.85  Y  0.04  /  0.271 
Z  O.22/0JI7 

^  ,  X  0.06 /OJll 

3.46  Y  0.07 /OlSM 

Z  0.11 /OJH 
X  0JS/0.4V 

4.48  Y  0.M/0.4M 

z  oMiojm 

^  X  04M/0.94S 

5.70  Y  0.09  /  0.949 

Z  0.09 /OJM 

X  0.I0/0.6II 

7.12  Y  0.10 /osn 

Z  0.00/0JM 
_  ^  X  0.00/0496 

8.95  Y  0.16 /0J96 

7.  0.10 /OJOO 

X  0.07 /IMO 

II. 39  Y  0.19 /liXO 

Z  0.11 /OJSI 

X  0.11 /1J63 

14.24  Y  0.06/ IJ69 

Z  0.06/04T7 
X  0.16/ 1.719 

17.90  Y  0.12/ 1.719 

Z  0.06 /OJW 

0.I0/ZI61 
22.58  Y  0.12 /XI6I 

Z  0.06  /  0.796 

X  0.20 /Z729 

28.48  Y  0.I0/X729 

Z  0.09 /0.6M 
X  0X4/9.446 

36.01  Y  0J77/9.446 

Z  0.04/ IXH 

X  O.II/4J22 

45.17  Y  0.04/4J22 

/  OJM/IJI9 

«  M  X  0.00/9.4SI 

56.97  Y  0.19/9.491 

7.  0.09/1.606 

X 

71.82  Y  04M/«J72 

7  0.0S/X4QS 


214EM9  15::9:47 


X:  LoivilMB 
Z:  VMiaa 


RUN-27 

February  14, 1992 


Driver  seat 
M915a2  truck 


RMS/FDPB  nlio 


0  (deciBeb)  10 


Course : 
Speed : 
Note: 


Paved 
35  nph 

Loaded  trailer 
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OUUUKL  mvammxy  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RnM-2S  Passenger 


21-SEP-93  15:29:47 


l: 

Vehicle: . 

N915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course : . 

Paved 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

45  mph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  KMS  accelerations  (n/s^)  before  reaching  ISO  limits* 


Zs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.3200 

0.2246 

1.400 

8.067 

19.617 

2.24 

0.2400 

0.2143 

1.517 

8.600 

20.800 

5.70 

0.2400 

0.0842 

6.383 

27.800 

60.867 

7.12 

0.2500 

0.0702 

8.200 

34.367 

74.000 

1.83 

0.0700 

0.0700 

8.233 

34.500 

74.250 

Ys  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.0700 

0.0700 

8.233 

34.500 

74.250 

5.70 

0.1900 

0.0667 

8.800 

36.500 

78.250 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

2.85 

0.0700 

0.0491 

13.117 

51.500 

107.750 

3.46 

0.0800 

0.0462 

14.183 

55.117 

114.750 

Z:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.4000 

0.3376 

1.233 

7.317 

18.000 

2.24 

0.3000 

0.2245 

2.450 

12.583 

29.367 

5.70 

0.1600 

0.1600 

4.117 

19.267 

43.367 

3.46 

0.1600 

0.1488 

4.583 

21.050 

47.117 

11.39 

0.1500 

0.1054 

7.467 

31.750 

68.750 

*  Intvrratlonal  Standards  Organization  ISO  2631:  Coaifort  ...  Rsducad  coarfort  boundary 

Fatigue  ...  Fatigue-decraaaad  proficiency  boundary 
Health  ...  Health  and  safety  exposure  liait 
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BCB:  Ibiuml  coial’ortl 
IMS:  Vftniton  R.M J.  i 


Exposure:  lOh  9m 


(Hx) 

1.02 

1.42 

1.83 

2.24 
2.85 
3.46 
4.48 
5.70 
7.12 
8.95 
11J9 

14.24 
17.90 


RMS/ 

X  0.04/0.t«l 

Y  OUB/0.191 
Z  0.07/0lOI 

X  0XIS/0.I9I 

Y  0.04 /0.1ft 
Z  0.0f/0.4» 

X  0.07 /0.1ft 

Y  Oi77/O.lfl 
Z  0.11/0 


X  0.24/0.314 

Y  0.07/0.314 
Z  OJO/OJSI 

X  0^2/0.312 

Y  0.07 /OJTS 
Z  0.40 /0JI7 

X  0^77/0.321 

Y  0.Qi/QJ2l 
Z  0.I4/0JH 

X  0.11 /a43f 

Y  0.0i/0.43f 
Z  0.09/0.30 

X  0.34/0.54S 

Y  0.lf/0J4S 
Z  O.I4/Oja 

X  0.22/0411 

Y  0.09/0411 
Z  O.O9/OJ0 

X  03/0420 

Y  0.12/0420 
Z  0.11/0400 

X  0.32/1490 

Y  0.19/1490 
7.  0.12/0401 

X  0.10/1402 

Y  0.13/140 
Z  0.00/0.477 

X  0.10/1.713 

Y  0.33/1.713 
Z  0.02/0499 


X  O.IO/XtOI 

22*58  V  0.25/Z10I 

Z  042/0.730 

X  0.M/Z722 
28*48  Y  0.14 /X732 

7.  0.02/0.924 


RGB 


<  i  *  f 


RUN>28 
February  14, 1992 
IpDro  Ihsel 


Passenger  seat 
M915a2  truck 


1  ' 


*«»>«««  i  I  i  1 


T  1 — I — r-| 


36.01 

X 

1.33/3440 

Y 

O.S/3440 

Z 

0.04/1400 

45.17 

X 

0.61  /OS 

Y 

O.IO/OS 

Z 

0.05/013 

56.97 

X 

0.31  /S.4SI 

Y 

0.06/5.451 

Z 

0.06/I.9QI 

71.82 

X 

0.33/6Sn 

Y 

0.09/0473 

Z 

0.06 /Z4a5 

0.1 

1 _ - - •  i 

3t«M> 

12:29:47 

1  1  '  1  1  1  1  ■!  ’  — TT — 1 — r 

1.0 


RMS/FDPB  nlio 


-20 


-10 


T — I — I — I — r 

(ifociBds) 


10 


1( 

j J 


-\ 

2) 


Course :  Paved 
Speed:  45  mph 

Note:  Loaded  trailer 


USJUOIL  sunary  of  analysis 
per  ISO>2631*  guideline  on 
whole-body  vibration  (HBV) 


KUM-2t  Driver 


21-SEI>-93  1S:29:48 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Paved 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

45  aph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Diirations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  liaits* 


Xs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.2400 

0.1684 

2.267 

11.833 

27.750 

2.24 

0.1600 

0.1429 

2.933 

14.583 

33.617 

1.83 

0.0500 

0.0500 

12.833 

50.500 

105.750 

5.70 

0.1400 

0.0491 

13.117 

51.500 

107.750 

4.48 

0.1000 

0.0446 

14.800 

57.250 

118.867 

T(  TrsAS  verse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

5.70 

0.1200 

0.0421 

15.933 

61.000 

126.250 

2.85 

0.0600 

0.0421 

15.933 

61.000 

126.250 

1.42 

0.0300 

0.0300 

24.150 

87.750 

177.250 

St  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.2900 

0.2448 

2.133 

11.250 

26.550 

2.24 

0.2500 

0.1871 

3.250 

15.867 

36.300 

5.70 

0.1500 

0.1500 

4.533 

20.867 

46.617 

11.39 

0.1700 

0.1194 

6.267 

27.433 

60.000 

3.46 

0.1100 

0.1023 

7.767 

32.867 

71.000 

f 


1 


*  International  Standards  Organization  ISO  2631:  Coarfort  ...  Reduced  coarfort  boundary 

Fatigue  ...  Fatigua*decraaaad  proficiency  bowdary 
Health  ...  Health  and  safety  exposure  liaiit 
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NHL: 

niHi  ^ - •j  -*  . 

BCl:  «earfbal  iMiHMi’ 

■mi  VWkM  E.MA  MiStw  Uk7i 


X: 

Z:  WMkKl 


RUN-28  Driver  seat 

February  14, 1992  b01Sa2  truck 


Expomre: 

lOh  Ou 

(Ha) 

■Mt/nM 

l.«2 

X 

(MD/0.IM 

Y 

0.01/O.lfl 

Z 

ojN/as)i 

1.42 

X 

Y 

OJD/aiM 

Z 

0^/0.4S» 

1.S3 

X 

Y 

Z 

OH/OJM 

2.24 

X 

0.I8/0L214 

Y 

0Jn/(U14 

Z 

o^/om 

2.S5 

X 

0.24 /OJIS 

Y 

0M/0.2TI 

Z 

o.2»/ojn 

3.46 

X 

OXM/0331 

Y 

iLOS/OJ3l 

Z 

0.11 /OJH 

4.48 

X 

0.10/0.43* 

Y 

O.OS/0.43* 

Z 

ojQi/om 

5.70 

X 

0.14/034S 

Y 

0.12/0J4S 

Z 

o.is/om 

7.12 

X 

0.10 /OjMI 

Y 

0.0»/0.4il 

Z 

o.io/om 

8.95 

X 

0.08/OJS6 

Y 

0.11 /OZM 

Z 

0.10/0JQ0 

11.39 

X 

o.it/ijon 

Y 

0.14 /ijon 

Z 

0.17/0JI1 

14J4 

X 

0.10/1  JO 

Y 

0.07/1JO 

Z 

OH/a477 

17.90 

X 

0.13/1.713 

Y 

OJ*/ 1.713 

Z 

0417/0JO 

22.58 

X 

0.I4/ZI6I 

Y 

0.15 /ZI6I 

z 

0317/0.750 

28.48 

X 

0J0/Z723 

Y 

0.10 /Z725 

Z 

03M/0.954 

36.01 

X 

0J0/3.4O 

Y 

OJ2/3.440 

Z 

0.tl/lJW 

45.17 

X 

0.18 /4J32 

Y 

03/7/4323 

Z 

0315/ 1313 

56.97 

X 

Oi»/ 5.451 

Y 

0315/5.451 

Z 

03M/ 1.908 

71.82 

X 

03I6/M72 

Y 

0315/6372 

Z 

0315 /Z4Q5 

»40«)  IS-JM* 


FDPB 


=!=l= 


88S$8GS$8S$S^: 


«8N8e8S88?8SJ^5$?iS»‘;^^ 


0.1 

I _ 

-20 


-10 


1.0  RMS/FDPBniio 

.i_J _ I— _ I _ I  1 — I- 

T — I — I — I — I'  T-  ]  I  1 — I — I — I — I — I — I — I — I — r 

0  (deciBeb)  10 


Course:  Paved 

Speed:  45  nph 

Note:  Loaded  trailer 


UtmutL  suMury  of  onaXysis 
por  Z80>2631*  guideline  on 
whole-body  vibration  (WBV) 


KUM-at  Paeaeager 


21-SEP-9S  1S:29s48 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1942 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

IS  npb 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  D\uratlons  of  HBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Xt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.6400 

0.2857 

0.867 

5.783 

14.550 

2.85 

0.1900 

0.1333 

3.267 

15.933 

36.433 

2.24 

0.1200 

0.1071 

4.533 

20.867 

46.617 

5.70 

0.2400 

0.0842 

6.383 

27.800 

60.867 

7.12 

0.2700 

0.0758 

7.383 

31.433 

68.117 

T:  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.1500 

0.1500 

2.717 

13.717 

31.750 

4.48 

0.2400 

0.1071 

4.533 

20.867 

46.617 

2.24 

0.1100 

0.0982 

5.133 

23.183 

51.367 

7.12 

0.3100 

0.0871 

6.083 

26.750 

58.617 

3.46 

0.1400 

0.0809 

6.750 

29.183 

63.500 

S:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3200 

0.3200 

1.367 

7.883 

19.217 

2.85 

0.2100 

0.1773 

3.533 

17.000 

38.617 

7.12 

0.1600 

0.1600 

4.117 

19.267 

43.367 

2.24 

0.2100 

0.1571 

4.233 

19.683 

44.250 

5.70 

0.1400 

0.1400 

5.000 

22.683 

50.367 

*  Intarratioral  StandardB  Organiiatlon  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigua  ...  Fatfgua-dacraaaad  proffcfancy  boundary 
Health  ...  Health  and  aafaty  expoaura  limit 
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OSAASL  suwMry  of  analysis 

par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


ItUM-29  Driver 


2VSEP-93  15:29:48 


l: 

Vehicle: . 

M91Sa2  truck 

2: 

Date: . 

Febiruary  14,  1992 

3: 

Course : . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

15  nph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zx  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.3100 

0.1384 

3.083 

15.183 

34.867 

2.24 

0.0800 

0.0714 

8.000 

33.750 

72.750 

2.85 

0.1000 

0.0702 

8.200 

34.433 

74.117 

7.12 

0.1700 

0.0478 

13.617 

53.117 

111.000 

5.70 

0.1300 

0.0456 

14.433 

55.867 

116.250 

Tx  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

1.83 

0.1000 

0.1000 

5.000 

22.683 

50.367 

4.48 

0.1400 

0.0625 

9.583 

39.300 

83.750 

2.24 

0.0700 

0.0625 

9.583 

39.300 

83.750 

7.12 

0.2000 

0.0562 

11.017 

44.367 

93.750 

2.85 

0.0600 

0.0421 

15.933 

61.000 

126.250 

8  X  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

4.48 

0.2000 

0.2000 

2.933 

14.583 

33.617 

2.85 

0.1900 

0.1604 

4.100 

19.217 

43.250 

7.12 

0.1600 

0.1600 

4.117 

19.267 

43.367 

2.24 

0.1900 

0.1422 

4.900 

22.250 

49.500 

3.46 

0.1300 

0.1209 

6.167 

27.000 

59.250 

I 


i 


*  Intamatlonal  Standards  Organization  ISO  2631:  Comfort  ...  Raducad  comfort  boundary 

Fatigue  ...  Fatiguc-dacraased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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Mp. 


RJIJ. 


tmMi 


RUN-29 
February  14, 1992 


Driver  seat 

M915a2  truck 


Exposure:  lOh  On 

RCB 

FDPB 

HSEL 

L  1.  11  1  1  1  1  1 

1  1  1  1  1 

.1  1  1  1  I  1  1  1  1  1  1  1  1  1 

”  ■■  "I"  - »  "l  'l  III 

' 

1.02 

1.42 

1.S3 

2.24 
2.85 
3.44 

4.48 
5.70 
7.12 
8.95 
11J9 

14.24 
17.90 
22.58 

28.48 
34.01 
45.17 
54.97 
71.82 


•,01  /0.19I 
0,01/0.191 
00S/0J3I 

002/0.191 

04M/0.191 

000/0.430 

009/0.191 

0.10/0.191 

01I9/0J90 

001/0.214 

007/0014 

0.19/0330 

0.10/0319 

006/0379 

0.19/0317 

OOS/0391 
001/0331 
0.13 /03H 

03l/a439 

0.14/0.439 

03D/03« 

0.19/0343 

0.11/0349 

0.10/0361 

0.17/0.601 

030/0.011 

0.16/0361 

000/0036 

0.16/0036 

0.10/0300 

009/1000 

0.12/1090 

009/0301 

0.14/1363 

006/1363 

007/0.477 

0.12/1.713 

0.12/1.713 

006/0399 

0.10/2.161 

0.I2/XI6I 

006/0.796 

O.I9/X729 
0.11 /X729 
009/0.994 

030/9046 

006/3046 

009/1306 

0.10/4322 

004/4322 

004/1319 

007/9.491 

0.10/3.491 

0O9/I.9QI 

0O9/6J72 

004/6072 

009/2009 


214BM9  1539-Oi 


0.1 

L 


-20 


Course : 

Speed: 

Note: 


-10 


1.0 

1 


RMS/FDPB  mio 


10. 

J 


(deciBeb) 


10 


■T~l 

20 


Secondary  a 
15  mph 

Loaded  trailer 
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UUUtftL  •unary  of  analysla 
per  180-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUlf-30  Passenger 

21'SEP-«S  15:29:48 


l: 

Vehicle: . 

M91Sa2  truck 

2: 

Date: . 

February  14/  1992 

3: 

Course : . 

Secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

20  nph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  SMS  accelerations  (m/s^)  before  reaching  ISO  linits* 


X:  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.3900 

0.3482 

0.567 

4.350 

11.300 

2.85 

0.3100 

0.2175 

1.483 

8.433 

20.433 

7.12 

0.7100 

0.1994 

1.717 

9.467 

22.683 

5.70 

0.3600 

0.1263 

3.550 

17.050 

38.750 

8.95 

0.5000 

0.1117 

4.250 

19.800 

44.500 

Yt  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1500 

0.1339 

3.250 

15.833 

36.250 

1.02 

0.0900 

0.0900 

5.817 

25.750 

56.617 

2.85 

0.1200 

0.0842 

6.383 

27.800 

60.867 

8.95 

0.3700 

0.0827 

6.550 

28.433 

62.117 

1.42 

0.0800 

0.0800 

6.850 

29.550 

64.367 

S  t  Vertical 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.4700 

0.3517 

1.150 

6.917 

17.117 

2.85 

0.3400 

0.2870 

1.633 

9.117 

21.933 

7.12 

0.2700 

0.2700 

1.817 

9.900 

23.617 

8.95 

0.3000 

0.2682 

1.833 

10.000 

23.800 

4.48 

0.1700 

0.1700 

3.767 

17.867 

40.500 

*  International  Standarda  Organization  ISO  2631:  Comfort  ...  Reducod  coarfort  bouidary 

Fatigua  ...  Fatigua-dacraaaad  proficlancy  boundary 
Health  ...  Health  and  aafaty  axpoaura  limit 
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MO) 


Fassenger  seat 
M915a2  truck 


RCB; 


RUN-30 
February  14. 1992 


Exposure:  lOh  Om 

RCB 

FDPB 

HSEL 

...L.L  L  1  1  1  1  1  1 

. 

- 1 - J.  1  1  1  1  1  1  I  1  1  1 

{MU/  f . . .  T  '  "  T 

.  1  ^  . 

1  1  1  1  1  I 

1.02 

1.42 

1.83 

204 

2.85 

3.46 

4.48 
5.70 
7.12 
8.95 
1U9 
14.24 
17.90 
22.58 

28.48 
36.01 
45.17 
56.97 
71.82 


oj»/ai9i 

<MM/0.53I 

•4D/0.19I 

0A/0.I9I 

aj07/O,4SO 

OjQS/0.191 
<M)7/ 0.191 
0.10 /0J96 

039/ 0.214 
O.li/0.214 
0.47/0351 

031/0373 

0.12/0373 

034/0317 

036/0331 
0.11  /0331 
0.17/03n 

034/0.429 

0.13/0.429 

0.17/0361 

036/0345 

0.19/0345 

0.14/0361 

0.71  /  0.661 
031/0311 
037/0366 

030/0356 

037/0J56 

030/0300 

0.19/ IjOW 
034/1390 
0.12/0361 

0.15/1363 

0.14/1363 

037/0.477 

0.12/1.713 

0.19/1.713 

OJ06/0J99 

0.16 /XI6I 
0.26/3161 
035/0.756 

0.21  /X723 
0.12/3725 
OiM/0.954 

036/3.446 
0.10/ 3.446 
035/1306 

1.47/4322 

030/4322 

0.10/1313 

0.41  /  5.451 
0.10/5.4SI 
0.06/1.906 

030/6J72 
0.11  /6372 
036/3405 


21<fEM  I539>.46 


0.1 


r 

-20 


'  »  I 


-r-T"' 

-10 


1.0 


RMS/FDPB  nlio 


'/  "  ■  f  '  ' 

(deciBeU) 


“I— 

10 


Course :  Secondary  a 
Speed:  20  mph 

Note:  Loaded  trailer 


USAARL  suBBary  of  analysis 

par  ISO*>2631*  guideline  on 
whole^body  vibration  (WBV) 

21-SEP-93  1S:29:48 


RUV-SO  Driver 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

20  Bph 

6: 

Note: . 

Loaded  trailer 

Third'-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (n/s^)  before  reaching  ISO  linits* 


Xt  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.2600 

0.2321 

1.317 

7.717 

18.867 

2.85 

0.2100 

0.1474 

2.800 

14.017 

32.433 

7.12 

0.3600 

0.1011 

4.917 

22.367 

49.750 

4.48 

0.1700 

0.0759 

7.367 

31.433 

68.117 

5.70 

0.2000 

0.0702 

8.200 

34.433 

74.117 

Y«  Transverse 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.1200 

0.1071 

4.533 

20.867 

46.617 

7.12 

0.2300 

0.0646 

9.167 

37.867 

80.867 

2.85 

0.0900 

0.0632 

9.450 

38.867 

82.867 

1.83 

0.0600 

0.0600 

10.117 

41.183 

87.500 

1.02 

0.0600 

0.0600 

10.117 

41.183 

87.500 

St  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.3900 

0.2918 

1.583 

8.933 

21.500 

7.12 

0.2500 

0.2500 

2.067 

10.967 

25.867 

2.85 

0.2700 

0.2279 

2.383 

12.367 

28.867 

8.95 

0.2200 

0.1966 

3.017 

14.900 

34.300 

5.70 

0.1300 

0.1300 

5.567 

24.800 

54.617 

*  International  Standarda  Organization  ISO  2631:  Confort  ...  Reduced  coarfort  boundary 

Fatigue  ...  Fatlgue*decraaaed  proficiency  boundary 
Health  ...  Health  and  aafaty  axpoaura  Unit 
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121 


USJUytL  suMMury  of  analysis 
par  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

21-SEF-9I  15:29:49 


RUM-SI  Passenger 


1: 

Vehicle: . 

M9l5a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

secondary  a 

4: 

Position: . . . . 

Passenger 

5: 

Speed: . 

25  nph 

6: 

Note: . 

Loaded  trailer 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Z<  Longitudinal 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

7.12 

0.6500 

0.1826 

1.983 

10.650 

25.217 

2.85 

0.2100 

0.1474 

2.800 

14.017 

32.433 

2.24 

0.1300 

0.1161 

4.017 

18.933 

42.617 

8.95 

0.4900 

0.1095 

4.383 

20.300 

45.500 

5.70 

0.2400 

0.0842 

6.383 

27.800 

60.867 

Tt  Transvexae 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.1400 

0.0982 

5.133 

23.183 

51.367 

2.24 

0.1100 

0.0982 

5.133 

23.183 

51.367 

8.95 

0.4100 

0.0916 

5.667 

25.183 

55.500 

1.83 

0.0900 

0.0900 

5.817 

25.750 

56.617 

3.46 

0.1500 

0.0867 

6.133 

26.867 

59.000 

2:  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.85 

0.3300 

0.2786 

1.717 

9.500 

22.750 

8.95 

0.3000 

0.2682 

1.833 

10.000 

23.800 

7.12 

0.2500 

0.2500 

2.067 

10.967 

25.867 

3.46 

0.2300 

0.2139 

2.650 

13.400 

31.117 

2.24 

0.2600 

0.1946 

3.067 

15.117 

34.750 

4 


; 


1’ 


*  International  Standards  Organlaation  ISO  2631:  Confort  ...  Raducad  confort  boundary 

Fatisua  ...  Fatigua*dacraaaad  proficfancy  boundary 
Health  ...  Health  and  safety  axpoaura  Halt 
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Passenga*  seat 
M915a2  truck 


uoauuub  •unary  of  aiuilyaia 
par  ISO-2631*  guideline  on 
%diole-body  vibration  (WBV) 


RUM-31  Driver 


21-SEP-9S  1S:29:49 


1: 

Vehicle: . 

M915a2  truck 

2: 

Date: . 

February  14,  1992 

3: 

Course: . 

Secondary  a 

4: 

Position: . . . . 

Driver 

5: 

Speed: . 

25  aph 

6: 

Note: . 

Loaded  trailer 

i 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s^)  before  reaching  ISO  limits* 


Zs  Longitudinal 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hovirs) 

(hours) 

2.85 

0.1500 

0.1053 

4.650 

21.300 

47.617 

7.12 

0.3400 

0.0955 

5.350 

23.933 

53.000 

2.24 

0.0900 

0.0804 

6.817 

29.433 

64.000 

4.48 

0.1300 

0.0580 

10.567 

42.750 

90.500 

5.70 

0.1400 

0.0491 

13.117 

51.500 

107.750 

Tt  Transverse 

Comfort 

Fatigue 

Health 

(HZ) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

2.24 

0.0900 

0.0804 

6.817 

29.433 

64.000 

1.83 

0.0800 

0.0800 

6.850 

29.550 

64.367 

8.95 

0.3500 

0.0782 

7.067 

30.367 

66.000 

2.85 

0.1000 

0.0702 

8.200 

34.433 

74.117 

1.42 

0.0600 

0.0600 

10.117 

41.183 

87.500 

Z I  Vertical 

Comfort 

Fatigue 

Health 

(Hz) 

actual 

weighted 

(hours) 

(hours) 

(hours) 

8.95 

0.2900 

0.2592 

1.933 

10.433 

24.800 

7.12 

0.2300 

0.2300 

2.350 

12.217 

28.550 

2.85 

0.2200 

0.1857 

3.283 

16.017 

36.617 

2.24 

0.2200 

0.1646 

3.950 

18.617 

42.000 

11.39 

0.2200 

0.1545 

4.333 

20.117 

45.117 

*  Intcrnatfonal  Standards  Organiaatfon  ISO  2631:  Coarfort  ...  Raducad  coarfort  boundary 

Fatigua  ...  Fatfgua-dacreaaad  proficlancy  bowdary 
Health  ...  Health  and  safety  exposure  I  fail  t 
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X:  La^Xidl 
Z:  VMlal 


RUN-31 

February  14, 1992 


Drivorseat 
M91Sa2  track 


Expoaurc:  lOh  Im 


X  0.02/O.lfl 

tM  Y  aos/o.ifi 

Z  0XlS/04St 

X  0,03/0.l«l 

1«42  Y 

z  0i»/a4S» 


X  o.a3/o.tfi 

1,83  Y  <U]l/0.lfl 

Z  0.13/ft3M 
X  0.09 /<U14 

2«24  Y  0i>9/0JI4 

Z  0.22/0ja 

X  0.15/0J13 

2*85  Y  0.I0/0J1S 

Z  0.22/0Jt7 


f . fi . 1 . 1 . 1 . mmmm 


X  ojn/oj3i 

Y  0.09/0J9I 
Z  0.l</0JH 

X  0.13/0.421 

Y  0.07/0.49 
Z  0i»/0J9 


^  X  0.U/0J4S 

5.70  y  0M/0J4S 

Z  0.10 /0J« 

X  oj4/aoii 

7.12  Y  0.19 /OJil 

Z  0.21 /OJM 


22.58 


28.48 


X  0.11 /0J« 

Y  OJS/OMH 
Z  OJ9/OJOO 

X  0.19/ IjOM 

Y  OJI/IMO 
Z  0J2/0jn 

X  0.13 /I  JO 

Y  0.00/ IJO 
Z  0.II/0.4TT 

X  0.I1/I.7I3 

Y  0.11/ 1.713 
Z  OM/OJ99 

X  0.13 /ZIOI 

Y  0.13 /ZIOI 
Z  0M/O.7Sa 

X  0J3/Z733 

Y  0.13 /Z73S 
Z  03)0/0.934 


SS888S3iSSS3Si^Sj«:¥/S!%!i^!S»S^ 


X  0.32  /  3.440 
36.01  Y  000/3.440 
Z  0O4/tJQ0 


45.17 


X  0.I3/4JB 
Y  000/4J22 
Z  Oj04/IJI3 


X  0.I7/3OSI 
56.97  Y  0.13 /30SI 

Z  003/1.911 
«  *  000/0072 

71.82  Y  003/0072 

Z  003/Z403 


214EM1  I3d9;49 


RMS/FDPB  nMio 


0  (deciBob)  10 


Course : 

Speed: 

Note: 


Secondary  a 
25  xnph 

Loaded  trailer 
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Initial  distribution 


Commander,  U.S.  Army  Natick  Research, 
Development  and  Engineering  Center 
ATTN:  SATNC-MIL  (Documents 
Librarian) 

Natick,  MA  01760-5040 

U.S.  Army  Communications-Electronics 
Command 

ATTN:  AMSEL-RD-ESA-D 
Fort  Monmouth,  NJ  07703 

Commander 

10th  Medical  Laboratory 
ATTN:  Audiologist 
APO  New  York  09180 

Naval  Air  Development  Center 
Technical  Information  Division 
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Warminster,  PA  18974 

Commanding  Officer,  Naval  Medical 
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Institute  of  Environmental  Medicine 
Natick,  MA  01760 
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Groton,  CT  06349-5900 


Director,  U.S.  Army  Human 
Engineering  Laboratory 
ATTN:  Technical  Library 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

Man-Machine  Integration  System 
Code  602 

Naval  Air  Development  Center 
Warminster,  PA  18974 

Commander 

Naval  Air  Development  Center 
ATTN:  Code  602-B  (Mr.  Brindle) 
Warminster,  PA  18974 

Commanding  Officer 

Armstrong  Laboratory 

Wright-Patterson 

Air  Force  Base,  OH  45433-6573 

Director 

Army  Audiology  and  Speech  Center 
Walter  Reed  Army  Medical  Center 
Washington,  DC  20307-5001 

Commander/Director 
U.S.  Army  Combat  Surveillance 
and  Target  Acquisition  Lab 
ATTN:  DELCS-D 
Fort  Monmouth,  NJ  07703-5304 

Commander,  U.S.  Army  Institute 
of  Dental  Research 
ATTN:  Jean  A.  Setterstrom,  Ph.  D. 
Walter  Reed  Army  Medical  Center 
Washington,  DC  20307-5300 


i 

f 


] 


126 


Commander,  U.S.  Army  Test 
and  Evaluation  Command 
ATTN:  AMSTE-AD-H 
Aberdeen  Proving  Ground,  MD  21005 

Naval  Air  Systems  Command 
Technical  Air  Library  9S0D 
Room  278,  Jefferson  Plaza  n 
Department  of  the  Navy 
Washington,  DC  20361 

Director 

U.S.  Army  Ballistic 
Research  Laboratory 
ATTN:  DRXBR-OD-ST  Tech  Reports 
Aberdeen  Proving  Ground,  MD  21005 

Commander 

U.S.  Army  Medical  Research 
Institute  of  Chemical  Defense 
ATTN:  SGRD-UV-AO 
Aberdeen  Proving  Ground, 

MD  21010-5425 

Commander,  U.S.  Army  Medical 
Research  and  Development  Command 
ATTN:  SGRD-RMS  (Ms.  Madigan) 

Fort  Detrick,  Frederick,  MD  21702-5012 

Director 

Walter  Reed  Army  Institute  of  Research 
Washington,  DC  20307-5100 

HQ  DA  (DASG-PSP-O) 

5109  Leesburg  Pike 
Falls  Church,  VA  22041-3258 

Harry  Diamond  Laboratories 
ATIN:  Technical  Information  Branch 
2800  Powder  Mill  Road 
Adelphi,  MD  20783-1197 


U.S.  Army  Materiel  Systems 
Analysis  Agency 

ATTN:  AMXSY-PA  (Reports  Processing) 
Aberdeen  Proving  Ground 
MD  21005-5071 

U.S.  Army  Ordnance  Center 
and  School  Library 
Simpson  Hall,  Building  3071 
Aberdeen  Proving  Ground,  MD  21005 

U.S.  Army  Environmental 
Hygiene  Agency 
ATTN:  HSHB-MO-A 
Aberdeen  Proving  Ground,  MD  21010 

Technical  Library  Chemical  Research 
and  Development  Center 
Aberdeen  Proving  Ground,  MD 
21010-5423 

Commander 

U.S.  Army  Medical  Research 
Institute  of  Infectious  Disease 
SGRD-UIZ-C 

Fort  Detrick,  Frederick,  MD  21702 

Director,  Biological 
Sciences  Division 
Office  of  Naval  Research 
600  North  Quinty  Street 
ArUngton,VA  22217 

Commander 

U.S.  Army  Materiel  Command 
ATTN:  AMCDE-XS 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

Commandant 
U.S.  Army  Aviation 
Logistics  School  ATTN:  ATSQ-TDN 
Fort  Eustis,  VA  23604 


Headquarters  (ATMD) 
U.S.  Army  Training 
and  Doctrine  Command 
ATTN:  ATBO-M 
Fort  Monroe,  VA  2365 1 


Commander 

U.S.  Army  Aviation  Systems  Command 
ATTN:  SGRD-UAX-AL 
4300  Goodfellow  Blvd.,  Building  105 
St.  Louis,  MO  63120 


lAF  Liaison  Officer  for  Safety 
USAF  Safety  Agency /SEFF 
9750  Avenue  G,  SE 
Kirdand  Air  Force  Base 
NM  87117-5671 


U.S.  Army  Aviation  Systems  Command 
Library  and  Information  Center  Branch 
ATTN:  AMSAV-DIL 
4300  Goodfellow  Boulevard 
St.  Louis,  MO  63120 


Naval  Aerospace  Medical 
Institute  library 
Building  1953,  Code  03L 
Pensacola,  FL  32508-5600 

Command  Surgeon 
HQ  USCENTCOM  (CCSG) 

U.S.  Central  Command 
MacDill  Air  Force  Base,  FL  33608 

Air  University  Library 
(AUL/LSE) 

Maxwell  Air  Force  Base,  AL  36112 

U.S.  Air  Force  Institute 
of  Technology  (AFTT/LDEE) 
Building  640,  Area  B 
Wright-Patterson 
Air  Force  Base,  OH  45433 

Henry  L.  Taylor 
Director,  Institute  of  Aviation 
University  of  Illinois- Willard  Airport 
Savcty,  IL  61874 

Chiet  National  Guard  Bureau 
ATTN:  NGB-ARS  (COL  Urbauer) 
Room  410,  Park  Center  4 
4501  Ford  Avenue 
Alexandria,  VA  22302-1451 


Federal  Aviation  Administration 
Civil  Aeromedical  Institute 
Library  AAM-400A 
P.O.  Box  25082 
Oklahoma  City,  OK  73125 

Commander 
U.S.  Army  Academy 
of  Health  Sciences 
ATTN:  Library 
Fort  Sam  Houston,  TX  78234 

Commander 

U.S.  Army  Institute  of  Surgical  Research 
ATTN:  SGRD-USM  (Jan  Duke) 

Fort  Sam  Houston,  TX  78234-6200 

AAMRL/HEX 

Wright-Patterson 

Air  Force  Base,  OH  45433 

John  A.  Dellinger, 

Southwest  Research  Institute 

P.  0.  Box  28510 

San  Antonio,  TX  78284 

Product  Manager 

Aviation  Life  Support  Equipment 

ATTN:  AMCPM-ALSE 

4300  Goodfellow  Boulevard 

St.  Louis,  MO  63120-1798 
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Commander  and  Director 
USAE  Waterways  Experiment  Station 
ATTN:  CEWES-IM-MI-R 
Alfrieda  S.  Qark,  CD  Department 
3909  Halls  Feny  Road 
Vicksburg.  MS  39180-6199 

Commanding  Officer 
Naval  Biodynamics  Laboratory 
P.O.  Box  24907 
New  Orleans,  LA  70189-0407 

Assistant  Commandant 
U.S.  Army  Field  Artilleiy  School 
ATTN:  Morris  Swott  Technical  Library 
Fort  Sill,  OK  73503-0312 

Mr.  Peter  Seib 

Human  Engineering  Crew  Station 
Box  266 

Westland  Helicopters  Limited 
Yeovil,  Somerset  BA20  2YB  UK 

U.S.  Army  Dugway  Proving  Ground 
Technical  Library,  Building  5330 
Dugway,  UT  840^ 

U.S.  Army  Yuma  Proving  Ground 
Technical  library 
Yuma,  AZ  85364 

AFFTC  Technical  Library 
6510  TW/TSTU 
Edwards  Air  Force  Base, 

CA  93523-5000 

Conunander 
Code  3431 

Naval  Weapons  Center 
China  Lake,  CA  93555 


Aeromechanics  Laboratory 
U.S.  Army  Research  and  Technical  Labs 
Ames  Research  Center,  M/S  215-1 
Moffett  Field,  CA  94035 

Sixth  U.S.  Army 
ATTN:  SMA 

Presidio  of  San  Francisco,  CA  94129 
Conunander 

U.S.  Army  Aeromedical  Center 
Fort  Rucker,  AL  36362 

Strughold  Aeromedical  Library 

Document  Service  Section 

2511  Kennedy  Circle 

Brooks  Air  Force  Base,  TX  78235-5122 

Dr.  Diane  Damos 
Department  of  Human  Factors 
ISSM,  use 

Los  Angeles,  CA  90089-0021 

U.S.  Army  White  Sands 
Missile  Range 
ATTN:  STEWS-IM-ST 
White  Sands  Missile  Range,  NM  88002 

U.S.  Army  Aviation  Engineering 
Flight  Activity 

ATTN:  SAVTE-M  (Tech  Ub)  Stop  217 
Edwards  Air  Force  Base,  CA  93523-5000 

Ms.  Sandra  G.  Hart 
Ames  Research  Center 
MS  262-3 

Moffett  Field,  CA  94035 

Conunander,  Letterman  Army  Institute 
of  Research 

ATTN:  Medical  Research  Library 
Presidio  of  San  Francisco,  CA  94129 
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Commander 

U.S.  Army  Medical  Materiel 
Development  Activity 
Fort  Dc  trick,  Frederick,  MD  21702-5009 

Commander 

U.S.  Army  Health  Services  Command 

ATTN:  HSOP-SO 

Fort  Sam  Houston,  TX  78234-6000 

U.  S.  Army  Research  Institute 
Aviation  R&D  Activity 
ATTN:  PERI-IR 
Fort  Rucker,  AL  36362 

Commander 

U.S.  Army  Safety  Center 
Fort  Rucker,  AL  36362 

U.S.  Army  Aircraft  Development 
Test  Activity 
ATTN:  STEBG-MP-P 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

Commander,  U.S.  Army  Medical  Research 
and  Development  Command 
ATTN:  SGRD-PLC  (COL  Schnakenberg) 
Fort  Detrick,  Frederick,  MD  21702 

TRADOC  Aviation  LO 
Unit  21551,  Box  A-209-A 
APOAE  09777 


Netherlands  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

British  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 


Italian  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

Directorate  of  Training  Development 

Building  502 

Fort  Rucker,  AL  36362 

Chief 

USAHEL/USAAVNC  Field  Office 
P.  O.  Box  716 

Fort  Rucker,  AL  36362-5349 

Commander,  U.S.  Army  Aviation  Center 
and  Fort  Rucker 
ATTN:  Al^Q-CG 
Fort  Rucker,  AL  36362 

Chief 

Test  &  Evaluation  Coordinating  Board 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

MAJ  Terry  Newman 
Canadian  Army  Liaison  Office 
Building  602 
Fort  Rucker,  AL  36362 

German  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

French  Army  Liaison  Office 
USAAVNC  (Building  602) 

Fort  Rucker,  AL  36362-5021 

Australian  Army  Liaii>on  Office 

Building  602 

Fort  Rucker,  AL  36362 


Dr.  Garrison  Rapmund 
6  Burning  Tree  Court 
Bethesda,  MD  20817 

Commandant,  Royal  Air  Force 
Institute  of  Aviation  Medicine 
Famborough,  Hampshire  GU14  6SZ  UK 

Conunander 

U.S.  Army  Biomedical  Research 
and  Development  Laboratory 
ATTN:  SGRD-UB2H 
Fort  Detrick,  Frederick,  MD  21702 

Defense  Technical  Information 
Cameron  Station,  Building  S 
Alexandra,  VA  22304-6145 

Commander,  U.S.  Army  Foreign  Science 
and  Technology  Center 
AIFRTA  (Davis) 

220  7th  Street, 

Charlottesville,  VA  22901-5396 
Director, 

Applied  Technology  Laboratory 
USARTL-AVSCOM 
ATTN:  Library,  Building  401 
Fort  Eustis,  VA  23604 

Conunander,  U.S.  Air  Force 
Development  Test  Center 
101  West  D  Avenue,  Suite  117 
Eglin  Air  Force  Base,  FL  32542-5495 

Aviation  Medicine  Clinic 
TMC  #22,  SAAF 
Fort  Bragg,  NC  28305 

Dr.  H.  Dix  Christensen 
Bio-Medical  Science  Building,  Room  753 
Post  Office  Box  26901 
Oklahoma  Qty,  OK  73190 


Commander,  U.S.  Army  Missile 
Coimnand 

Redstone  Scientific  Information  Center 
ATTN:  AMSMI-RD-CS-R 
/ILL  Documents 
Redstone  Arsenal,  AL  35898 

Director 

Army  Persoimel  Research  Establishment 
Famborough,  Hants  GU14  6SZ  UK 

U.S.  Army  Research  and  Technology 
Laboratories  (AVSCOM) 

Propulsion  Laboratory  MS  302-2 
NASA  Lewis  Research  Center 
Qeveland,  OH  44135 

COL  John  F.  Glenn 
U.S.  Army  Medical  Research 
&  Development  Command 
SGRD-ZC 

Fort  Detrick,  Frederick,  MD  21702-5012 

Dr.  Eugene  S.  Channing 
7985  Schooner  Court 
Frederick,  MD  21701-3273 

USAMRDC  Liaison  at  Academy 
of  Health  Sciences 
ATTN:  HSHA-ZAC-F 
Fort  Sam  Houston,  TX  78234 

Dr.  A.  Komfield,  President 
Biosearch  Company 
3016  Revere  Road 
Drexel  Hill,  PA  29026 

NVESD 

AMSEmD-NV-ASID-PST 
(Attn:  Trang  Bui) 

10221  Burbeck  Road 
Fort  Belvior,  VA  22060-5806 
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CA  Av  Med 
HQDAAC 
Middle  Wallop 

Stockbridge,  Hants  S020  8DY  UK 

Dr.  Christine  Schlichting 
Behavioral  Sciences  Department 
Box  900,  NAVUBASE  NLON 
Groton,  CT  06349-5900 

Commander,  HQ  AAC/SGPA 
Aerospace  Medicine  Branch 
ATTN:  CPT  Joseph  R.  Smith 
162  Dodd  Boulevard,  Suite  100 
Langley  Air  Force  Base, 

VA  23665-1995 


COL  C.  Fred  Tyner 
U.S.  Army  Medical  Research 
&  Development  Command 
SGRD-ZB 

Fort  Detrick,  Frederick,  MD  21702-5012 
Director 

Directorate  of  Combat  Developments 

ATZQ-CD 

Building  515 

Fort  Rucker,  AL  36362 
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